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TWENTY-SIXTH ILLINOIS 
CUSTOM SPRAY OPERATORS TRAINING SCHOOL
January 9 and 10, 1974 
Illini Union Building
University of Illinois at Urbana-Champaign
Sponsors: Cooperative Extension Service, University of Illinois at Urbana-Champaign
College of Agriculture, Illinois Natural History Survey, Illinois Aerial 
Applicators Association, Illinois Ground Operators Association, and Il­
linois Fertilizer and Chemical Association.
Registration: January 8, Tuesday--9:00 a.m. -3:00 p.m.
7:30 p.m. - 9:00 p.m.
January 9, Wednesday--8:00 a.m. -5:00 p.m.
January 10, Thursday--8:00 a.m. - 1:00 p.m.
Special Events, Tuesday, January 8 
1. Special Applicators Meetings 
RAMADA INN, Brundage § Zuppke Room
Recommended Procedures for Disposal and Storage of
Pesticides and Containers................................. L.E. Bode
(P- 1)
Current Status of the Illinois Custom Spray
Operators Licensing L a w s ............................. J.C. Hogancamp
Certification Standards for Commercial Pesticide
Applicators--Their Implications and Implementation . . . .J.V. Osmun
Lunch--Both Aerial and Ground Applicators Associations 
Grange Room
Business Sessions
Illinois Aerial Applicators Association--Brundage § Zuppke Room 
Illinois Ground Applicators Association--Illiniwek Room
2. Special Smoker 
RAMADA INN, Brundage, Zuppke, § Illiniwek Rooms 8:00 - 9:30 p.m.
This special event is sponsored by the Illinois Fertilizer and Chemical Association.
If you are in town, come to the Ramada Inn, Illiniwek Room, between 8:00 p.m. and 
9:30 p.m. to say hello to old friends, meet new friends, and visit with the speakers.
Ramada Inn, Champaign, Urbana, and Krannert Rooms are reserved for members of the 
press, Ray Woodis in charge 8:00 - 9:30 p.m.
10:00 a.m. 
10:30 
11:00 
11:45 
2:00 p.m.
Convention Center 
Ramada Inn
Illini Room, Illini Union
FORMAL PROGRAM
Illini Union Building, Illini Room
WEDNESDAY, JANUARY 9, 1974 
STEVE MOORE III, PRESIDING
9:00 a.m. Identification and Control of Pests in the Home Garden
Diseases........................................B.J. Jacobsen
W e e d s ..............................................H.J. Hopen
Insects............................................R. Randell
Welcome
9:55 Coffee
H.B. Petty
RICHARD FORD, PRESIDING
10:15 New Herbicides.................................... M.D. McGlamery
Swath Recovery and Downwind Drift from
Ground Applications .............................  B.J. Butler
Insecticides and the Environment...................C.R. Harris
Soil Insecticide Usage in Illinois...................H.B. Petty
Selection of Sprayer Components and
Calibrating Procedures........................... J.C. Siemens
L.E. Bode
Diseases of Soybeans..............................M.c. Shurtleff
12:00 p.m. Herbicide Combinations With Liquid Fertilizers. . . .W.M. Lewis 
12:20 Lunch
WAYNE TOMLINSON, PRESIDING
1:30 A Pest Management Program for Mites
in Orchards........................................R.H. Meyer
Managing Corn Rootworm Populations.............. W.H. Luckmann
Results of 1973 Rootworm Control
Demonstrational P l o t s ........................... D.E. Kuhlman
Weed Control in Different Tillage Systems . .J.L. Williams, Jr.
Expectations for Restrictive Use Pesticides........ w. Preston
Total Farm Weed Control........................... R.L. Nelson
3:05 Coffee
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VI
LLOYD BURLING, PRESIDING
3:25 Recent Insect Problems in Ontario-
Environmental Dilemma ...........................  C.R. Harris
Certification of Private Pesticide Applicators--
Implications and Interpretations...................J.V. Osmun
Broadleaf Weeds in Soybeans . ..........................L.M. Wax
Insect Control With Growth Regulators............ J.D. Diekman
Present Status and Future Prospects of Insect
Diseases as Control Agents.......................J.V. Maddox
Glyphosate--A New Perennial Weed Killer........ M.C. McGlamery
5:00 Adj ourn
THURSDAY, JANUARY 10, 1974 
MARSHAL McGLAMERY PRESIDING
8:30 a.m. Insect Situation and Outlook, 1974.................d .e . Kuhlman
T.A. Cooley
Insecticide Usage on Field Crops in 1973............ R. Randell
Emergency Weed Control............................... F.w. Slife
Double-Crop Soybeans............................... D.E. Minis
Pesticide Control Laws in Illinois.................K.H. Hayes
Control of Wireworms in Corn and Soybeans ........ C.R. Edwards
F.t . Turpin
Insect Problems and Control in No-Till Corn . . . .D.E. Kuhlman 
10:10 Coffee
LEO WINDISH, PRESIDING
10:30 Johnson Grass and Wild Cane Control...............W.M. Lewis
Corn Leaf Blights--1973 ......................... M.C. Shurtleff
Nutsedge Control................................... E.w. Stoller
Breeders Rights and Protection for Seed
Producers..........................................W.O. Scott
Economic Thresholds for Black Cutworm
Control in C o r n .................................R.E. Sechriest
Weed Control in Corn................................. E.L. Knake
New Developments in Control of Flies on
Pastured Cattle.................................. S. Moore III
12:15 p.m. Adjourn
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*Burling, L.D., Executive Secretary, Illinois Fertilizer and Chemical Association, 
St. Anne, Illinois
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*Craig, W.R., Agriculture Instructor, Lincoln Land Community College, Springfield, 
Illinois
*Curtis, P.E., Division Chairman of Business, Parkland Junior College, Champaign, 
Illinois
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Edwards, C.R., Assistant Professor of Entomology, Purdue University, W. Lafayette, 
Indiana
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Osmun, J.V., Director, Operations Division, U.S. Environmental Protection Agency, 
Washington, D.C.
Petty, H.B., Assistant Director of Cooperative Extension Service and Professor of 
Agricultural Entomology
Preston, W., Criterion Evaluation Division, U.S. Environmental Protection Agency, 
Washington, D.C.
*Rachesky, S.R., Area Adviser, Pesticides, Chicago, Illinois
*Randell, R., Assistant Professor of Agricultural Entomology, Extension Entomolo­
gist, Illinois Natural History Survey
*Scott, W.O., Professor of Agronomy
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sistant Professor of Agricultural Entomology
*Shurtleff, M.C., Professor of Plant Pathology
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*Slife, F.W., Professor of Agronomy
Stoller, E.W., Assistant Professor of Plant Physiology, Department of Agronomy
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*Turgeon, A.J., Assistant Professor of Turf Management, Department of Horticulture
Turpin, F.T., Assistant Professor of Entomology, Purdue University, W. Lafayette, 
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*Uhnken, B.L., President, Illinois Aerial Applicators Association, Jacksonville, 
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Wax, L.M., Associate Professor of Weed Science, Department of Agronomy, USDA,
ARS
Williams, J.L., Jr., Professor of Botany and Plant Pathology, Purdue University, 
W. Lafayette, Indiana
*Windish, L., President, Illinois Seed Dealers Association, Windish Seed House, 
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*Woodis, R.A., Extension Communications Specialist; Assistant Professor of Agri­
cultural Communications
*Also members of planning committee.
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1974 AGRICULTURAL PESTICIDE DEALERS 
A N D  APPLICATORS CLINICS
Sponsored by the College of Agriculture, University of Illinois,
Illinois Natural History Survey, and the State Department of Agriculture,
Division of Plant Industries
As a pesticide dealer or applicator, you are invited to attend one of the area ag­
ricultural chemical clinics. The discussions will include the current recommen­
dations for controlling weeds, diseases, and insects affecting field crops, as well 
as the proper use of application equipment. The examination for the Custom Spray 
Applicators and Operators License will be given at the end of the meeting.
We look forward to seeing you at the meeting and discussing problems of mutual in­
terest. The following are the dates and locations for the clinics:
Date________________ City_______________________Location
February 18 Rantoul Redwood Inn
February 19 Jacksonville Black Hawk Restaurant
February 20 Edwardsvilie Riedel's
February 21 Marion Holiday Inn
February 22 Effingham Ramada Inn
February 25 Bloomington Ramada Inn
February 26 Quincy Holiday Inn
February 27 Galesburg Sheraton Inn
February 28 Sterling Emerald Hills Country Club
March 1 Joliet Holiday Inn-South, Larkin § 1-80
The registration fee is $4 per person. All participants will receive the 1974 
Custom Spray Operators Training School manual and additional reference materials.
The program for the clinics is shown on the next page.
x
PROGRAM
8:45 Registration, Get-Acquainted, Coffee
9:25 Welcome..................................... Host County Extension Adviser
9:30 Calibrating Your Pesticide Application Equipment-­
Shortcuts and Pitfalls........................................Loren Bode
10:00 CORN UPDATE--1974
Control of Soil Insects, Corn Borer, and Other Insects...... Don Kuhlman
Diseases--New and O l d ..................................... Mai Shurtleff
What’s New in Chemical Weed Control...................Marshal McGlamerg
11:10 The New Federal Environmental Pesticide Control Act-­
How It Affects You............................................Steve Moore
11:25 The Illinois Custom Spray Operators Licensing Law ........ Juett Hogancamp
11:45 Lunch
12:45 Population and Damage Thresholds for Green Cloverworms,
Alfalfa Weevil, and Armyworms............................... Don Kuhlman
1:00 Current Disease Situation in Soybeans and Small Grains . . . Mai Shurtleff
1:20 Controlling Problem Weeds in Soybeans................... Marshal McGlamerg
1:45 New Developments in Livestock and Stored Grain
Insect Control................................................ Steve Moore
2:05 Do's and Don'ts of Applying Herbicides, Fungicides,
and Insecticides.............................................. Loren Bode
2:25 Examination for Agricultural Custom Spray Applicators and Operators License 
given by Mr. Juett Hogancamp of the Illinois State Department of Agricul­
ture.
SPEAKERS’ ADDRESSES AND TELEPHONE NUMBERS
Bode, L.E. Department of Agricultural Engineering, University of Illinois, Urbana, 
Illinois 61801. Phone: (217) 333-2854
Hogancamp, J.C. Illinois Department of Agriculture, Springfield, Illinois 62706. 
Phone: (217) 525-3817
Kuhlman, D.E. Department of Agricultural Entomology, University of Illinois, Ur­
bana, Illinois 61801. Phone: (217) 333-6653
McGlamery, M.D. Department of Agronomy, University of Illinois, Urbana, Illinois 
61801. Phone: (217) 333-4424
Moore, S. (III). Department of Agricultural Entomology, University of Illinois, 
Urbana, Illinois 61801. Phone: (217) 333-6651
Shurtleff, M.C. Department of Plant Pathology, University of Illinois, Urbana, 
Illinois 61801. Phone: (217) 333-2478
Prepared by the Agricultural Pesticide Dealers and Applicators committee of the
College of Agriculture, University of Illinois at Urbana-Champaign, IIlinois Natural
History Survey, and State Department of Agriculture, Division of Plant Industries.
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J1974 U R BA N  PESTICIDE DEALERS 
A N D  APPLICATORS CLINICS
Sponsored by the College of Agriculture, University of Illinois at Urbana-Champaign, 
Illinois Natural History Survey, and the State Department of Agriculture,
Division of Plant Industries
Pesticides as well as pesticide regulations change from year to year. As a pesti­
cide dealer or applicator, you are invited to attend one of the following area meet­
ings. The topics will be of primary interest to dealers or applicators who sell or 
apply home, yard, or garden pesticides. Custom applicators and operators who apply 
pesticides to nonagricultural areas such as parks, highways, golf courses, and sim­
ilar areas should attend one of these meetings also. The examination for the Custom 
Spray Applicators and Operators License will be offered to anyone wishing to take the 
examination at that time. Following are the dates and locations for the clinics:
Date City Location
January 14 Rantoul Redwood Inn
January 15 Peoria Heritage House 
Rt. 88 North
January 16 Springfield Heritage House 
Rt. 66 South
January 17 Belleville Augustines
Rt. 460 $ Rt. 158
January 18 Marion Holiday Inn 
1-57 $ Rt. 13
January 21 LaSalle-Peru Holiday Inn 
1-80 $ Rt. 51
January 22 Rockford Howard Johnsons 
Rt. 51 South
January 23 Rock Island-Davenport Holiday Inn 
Davenport, Iowa
January 24 Des Plaines Seven Eagles Restaurant
January 25 Joliet Holiday Inn-South 
Larkin § 1-80
Advance registration is required for the meeting held at Des Plaines. Contact James 
Fizzell, Cook County Associate Extension Adviser, Room 3,622 Graceland Avenue, Des 
Plaines, Illinois 60016. Advance registration is also necessary for the Rock Island- 
Davenport meeting. Contact J.E. Kenney, Rock Island Extension Adviser, 1188 Coal- 
town Road, East Moline, Illinois 61244. .
There will be a registration charge of $1.50 for a manual containing educational 
materials and information discussed at the meeting.
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PROGRAM
9:00 Registration and Get-Acquainted
9:25 Welcome.................................................. Extension Adviser
9:30 Weed Pests in Turfgrass and Other Crop Areas Plus
the Up-to-Date Control Methods .................A1 Turgeon or Herb Hopen
10:00 Calibrating Your Pesticide Application Equipment
for Effective Pest Control................................... Loren Bode
10:30 Insect Pests of Trees, Shrubs, and Lawn Areas and
the Latest Control Methods............................... Roscoe Randell
11:00 Some Diseases of Trees, Shrubs, and Turfgrass,
What Will Control T h e m ....................................Barry Jacobsen
11:30 The New Federal Environmental Pesticide
Control Act--How It Affects You........................... Roscoe Randell
11:45 Lunch
1:00 Controlling Weeds on Roadsides, Ditches,
and Other Noncrop Areas......................... A1 Turgeon or Herb Hopen
1:20 Do's and Don'ts of Applying Herbicides, Fungicides,
and Insecticides.............................................. Loren Bode
1:45 Questions and Answer Period
2:00 Explanation and Examination for Custom Spray Applicators and Operators Li­
cense given by Mr. Juett Hogancamp of the Illinois State Department of Ag­
riculture.
Prepared by the Urban Pesticide Dealers and Applicators Clinic committee: Barry 
Jacobsen and M.C. Shurtleff, Department of Plant Pathology; A.J. Turgeon and H.J. 
Hopen, Department of Horticulture; Roscoe Randell, Department of Agricultural En­
tomology; and Juett Hogancamp, State Department of Agriculture, Springfield.
xiii
ILLINOIS INSECT, W EED, A N D  PLA N T DISEASE 
SURVEY BULLETIN FOR 1974
Attendance at the Custom Spray Operators Training School does not provide automatic 
subscription to this weekly Survey Bulletin. Purchase of the Training School Manual 
does not provide subscription. This has been misunderstood many times in the past 
and we regret these misunderstandings.
To avoid future misunderstandings, we suggest you send your check for $5 directly 
to:
Insect Survey Bulletin 
Illinois Natural History Survey 
169 Natural Resources Building 
Urbana, Illinois 61801
Make your check payable to the University of Illinois. This is the subscription 
for this weekly bulletin.
If you were a subscriber in 1973, you will also receive a special notice through 
the mail. Please do not pay twice.
TEAR OUT AND MAIL
Enclosed is a check/money order for $5.
Send Insect, Weed3 and Plant Disease Survey Bulletin for 1974 to 
(Print name and correct mailing address):
Make checks payable to the University of Illinois.
X IV
S L I D E  S E T S  A N D  O T H E R  S E L E C T E D  E D U C A T I O N A L  M A T E R I A L S
O R D E R  F O R M
2 X 2  Colored Slide Sets or Slidefilms (Filmstrips) —  Check desired form
Slides Slidefilms
_____ $3.90
_____ 6.90
_____ 7.00
_____ 4.50
_____ 4.20
_____ 4.00
_____ 5.00
______ 6.10
_____ 8.30
_____ 4.20
_____ 4.30
_____  4.50
_____ 7.50
Not avail. 
Not avail.
Not avail.
Not avail. 
Not avail.
Not avail.
4.50
includes a study guide
$3.05 650* Lawn Weeds - Identification and Control (39 fr.)
4.05 651* Steps to a Better Lawn (69 fr.)
3.85 731A Planting Corn (70 fr.)
3.05 747A* Diseases of Soybeans (45 fr.)
2.95 749* Diseases of Alfalfa (42 fr.)
2.90 750* Diseases of Clovers (40 fr.)
3.20 773* Diseases of Wheat (50 fr.)
3.55 798 Recognizing Herbicide Injury (61 fr.)
6.10 800-801 Ident. of Weed Seedlings, Broadleaves (83 fr.)
2.95 803 Ident. of Weed Seedlings, Grasses (42 fr.)
2.95 809 Identification and Control of Poison Ivy (43 fr.)
3.05 810 Controlling Wild H e m p  (Marijuana) (45 fr.)
4.05 811 The Wicked World of Weeds (77 fr.)
3.85 1101* Agriculture and the Environment (71 fr.)
4.05 1102* Vegetation Control as an Aid to Environmental 
Quality (69 fr.)
2.75 1103* Good Animal Waste Management Prevents 
Pollution (29 fr.)
3.35 1104* Agriculture and the Ecosystem (47 fr.)
3.00 1105* Erosion, Sedimentation and Environmental 
Quality (37 fr.)
2.85 1106* Plant Nutrients in the Environment (33 fr.)
3.05 1107* Air Pollution Damage to Vegetation (45 fr.)
N A M E __________________________________________________________ D A T E ____
ADDRESS_______________________________________________________ ZIP C O D E
BILLING
I f  payment is sent with this  order, p lease  
add the fo llow ing  for postage and handling:
Orders up to $10 - add $ .50  
Orders $10 to $20 - add $ .7 5  
Orders over $20 - add $1 .00
Make checks payable to the University of 
Illinois. Send order to--
Vocational Agriculture Service 
University of Illinois 
434 Mumford Hall 
Urbana, Illinois 61801
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RECOM M ENDED PROCEDURES FOR DISPOSAL A N D  
STORAGE OF PESTICIDES A N D  PESTICIDE CONTAINERS
L . E  Bode, B. J. B u tler
The potential seriousness of health and environmental hazards from surplus pesti­
cides demands proper disposal and storage of pesticides and pesticide containers.
In 1968 an estimated 665 million pounds of agricultural pesticides was used in the 
United States, resulting in more than 240 million containers requiring disposal.
Add to this another 100 million cans used for pesticides around the home, and the 
scope of the problem begins to be revealed. Another problem is that "empty" con­
tainers are simply not empty. A Canadian study indicated that an average of 2.5 
percent of the pesticide remained in discarded containers. On the basis of the 
1968 figures, over 16 million pounds or 2 million gallons of pesticides was dis­
carded in empty containers.
LEGISLATION
Environmental legislation regarding air and water pollution and proposed regula­
tions for hazardous waste disposal on land require new procedures for pesticide 
disposal. The Federal Environmental Pesticide Control Act of 1972, known as FEPCA, 
is the first federal pesticide legislation to provide for storage and disposal of 
pesticides and containers. Under Section 19(a) of the FEPCA, the Administrator of 
the Environmental Protection Agency is required to "establish procedures and regu­
lations for the disposal or storage of packages and containers of pesticides and 
for disposal or storage of excess amounts of such pesticides, and accept at con­
venient locations for safe disposal of a pesticide, the registration of which is 
canceled under Section 6(c), if requested by the owner of the pesticide."
In accordance with the provisions of FEPCA, the Environmental Protection Agency 
has published proposed regulations for acceptance of surplus pesticides and rec­
ommended procedures for disposal and storage of pesticides and containers. The 
proposed procedures are published in the Federal Register, Volume 38, No. 99, May 
23, 1973. Compliance with the recommendations is achievable using available tech­
nology, but facilities are not readily available at the present time to the general 
public in all geographic areas, including Illinois.
Regulations are given in the proposed rules for EPA acceptance of pesticides that 
have been suspended from use with resulting cancellation of registration. Pesti­
cides canceled prior to October 21, 1972, do not qualify and will not be accepted 
by EPA. Other canceled pesticides which do not qualify under the conditions set 
forth in the FEPCA will not be accepted, and their safe disposal is the responsi­
bility of the owner.
The recommended disposal and storage procedures apply to all pesticides and 
pesticide-related waste, including those which will be classified for general 
use, restricted use, or experimental use. In addition, they apply to the storage 
of empty and full containers and container residues. The disposal procedures are 
mandatory only for EPA in carrying out its disposal operations.
The proposed rules do not apply to pesticides intended for use in the home and 
garden, or on farms when small quantities are disposed of. EPA has judged that 
individual disposal of such small amounts will have only minimal environmental 
impact and is preferable to concentrating these products and containers. Simi­
larly, the farm storage of small quantities (less than 500 pounds of active in­
gredient) when undertaken with reasonable regard to location and safety is not 
judged to present undue environmental hazards.
EXCESS PESTICIDE DISPOSAL
In considering disposal techniques, first preference should be given to procedures 
designed to recover some useful value from excess pesticides and containers. For 
large quantities of excess pesticides, the owner should first attempt to use the 
material for the purpose originally intended, provided it is legal. An alternative 
is to return the material to the manufacturer for potential reuse or reprocessing.
Should these alternatives be inapplicable, the ultimate disposal method should be 
determined by the type of material. The following procedures are recommended for 
disposal:
A. Metallo-organic pesticides (except organic mercury, lead, cadmium, and arsenic 
compounds) should be subjected to an appropriate chemical or physical treatment to 
recover the heavy metals and then disposed of according to the procedures for or­
ganic pesticides.
B. Organic pesticides (except organic mercury, lead, cadmium, and arsenic com­
pounds) should be disposed of according to the following rank order of procedures:
1. Incinerate in a pesticide incinerator approved by EPA. Municipal solid 
waste incinerators should not be used to incinerate excess pesticides or con­
tainers except those registered for home and garden use and disposed of singly 
in small quantities.
2. Bury in a specially designated landfill. These landfills are approved by 
the state EPA and must have adequate monitoring and records of all pesticide- 
related waste deposited.
3. Inject the pesticide into the soil. This method has not been clearly de­
fined and should be used only under the direction of EPA.
4. Chemically degrade the pesticide. It is intended that methods be de­
scribed and cataloged, but until the list of methods is available contact EPA 
for information.
5. Store the pesticide temporarily if adequate incineration facilities, spe­
cially designated landfills, or other approved procedures are not available.-
C. Organic mercury, lead, cadmium, and arsenic, and all inorganic pesticides should 
be chemically deactivated to nonhazardous compounds. Until procedures for deac­
tivation are made available by EPA, the material should be encapsulated and buried 
in a specially designated landfill. If none of the above methods are available, 
temporary storage must be provided.
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PESTICIDE CONTAINER DISPOSAL
Recommended procedures for disposal of pesticide containers are divided into three
categories:
Category I. Combustible containers which formerly contained organic or metallo- 
organic pesticides (except organic mercury, lead, cadmium or arsenic compounds) 
should be disposed of in a pesticide incinerator or buried in a specially desig­
nated landfill; except that small quantities of such containers may be burned in 
open fields by the user when permitted by state and local regulation.
Category II. Noncombustible containers which formerly contained materials listed 
in Category I, should be triple-rinsed and punctured. The rinse should be added 
to the spray tank or must be treated as excess pesticide. Rinsed containers may 
be disposed of by burial in a sanitary landfill. Unrinsed containers should be 
disposed of in a specially designated landfill.
Category III. Containers (both combustible and noncombustible) which formerly 
contained organic mercury, lead, cadmium, or arsenic or inorganic pesticides and 
which have been triple-rinsed and punctured may be disposed of in a sanitary land­
fill. Containers which are not rinsed or cannot be rinsed should be encapsulated 
and buried in a specially designated landfill.
PESTICIDE STORAGE
Large quantities (in excess of 500 pounds of active ingredient) of pesticides and 
containers should be stored only in facilities where consideration has been given 
to the nature of the pesticide, site selection, protective enclosures, and opera­
ting procedures, and adequate measures are taken to assure personal safety, acci­
dent prevention, and monitoring of the environment. In general, the proposed rules 
state that sites and facilities should be located and constructed to prevent es­
cape of pesticides into the environment and to prevent pesticide contact with the 
public. Operational procedures must be adequate to handle any emergency situation, 
and special procedures are recommended for use in the case of fires and explosions 
where pesticides are stored. These facilities should be in conformance with the 
proposed procedures as published in the Federal Register.
The above storage procedures and criteria may not apply to most farms and ranches, 
and to facilities where small quantities of home and garden pesticides are stored. 
It is because of the care and concern for our environment shown in the past by 
pesticide dealers and applicators that the proposed rules are not more demanding. 
The record in the past has been good, so by eliminating the few careless cases of 
improper storage and disposal, mandatory regulation may be avoided. Following are 
some rules for the small pesticide user (under 500 pounds of active ingredient) 
to follow for safe storage and disposal of pesticides and containers.
1. Store pesticides and pesticide containers in a separate building or room or 
in an enclosure. Use this area exclusively for pesticides and.empty containers.
Do not store pesticides near food, feed, and veterinary medicines. Buildings or 
rooms used for storage should be dry, ventilated, and locked. Outside storage 
areas should be fenced to protect children and animals and to discourage pilferage.
2. Store pesticides only in the original container--properly labeled. Never store 
or use unlabeled pesticides. Be sure all container lids are tight, and regularly 
check for corrosion and leaks. If such are found, transfer the material to a prop­
erly labeled sound container1.
3
3. Do not buy more pesticide than you will need. Remove only the amount of pes­
ticides needed for one day's operation and be sure to return empty containers--and 
any unused pesticide--to the storage area at the end of each day. Do not leave 
empty containers in the fields or on open dumps.
4. Mix only the amount of pesticide you can use. Small amounts of surplus mix­
tures can be diluted and reapplied to the treated area but extreme care must be 
taken, especially with herbicides, that the total application rate does not exceed 
the maximum rate for which the pesticide is labeled and cause damage or excess 
residues.
5. Small quantities of combustible containers can be burned after making sure 
that smoke will not drift over nearby homes, people, and livestock. Be sure that 
all state and local burning regulations are met. Open-burning regulations in Il­
linois will permit open burning of containers providing it is done on the premises 
where they were used, it is more than 1,000 feet from residential areas, it will 
not cause undue visibility or environmental hazard, and there is no reasonable al­
ternative disposal method available. Do not breathe the smoke from burning pesti­
cide containers. Do not burn containers which have held weedkillers such as 2,4-D 
and its derivatives. When they volatilize, the vapors may damage nearby plants, 
crops, and shrubbery. Also, pesticides containing chlorates may explode when 
heated. Dispose of these containers in sanitary landfills.
6. Noncombustible containers should be triple-rinsed, punctured, and hauled to 
an approved sanitary landfill. Triple-rinse by flushing the containers three 
times, each time using a volume of the normal dilutent, usually water or oil, equal 
to approximately 20 percent of the container's capacity, and adding the rinse to 
the mixture in the spray tank. Never pour rinsed chemical mixture over open ground, 
where it could get into wells, streams, or other water systems. The triple-rinse 
method will dilute the concentration of the material over 1,000 times.
7. Disposal of aerosol containers presents a special problem because of the ad­
ditional hazard from explosion if they are exposed to high temperatures or if 
carelessly punctured. At present, the best method of disposal is to wrap aerosol 
cans in several layers of heavy paper and send them to a sanitary landfill where 
they can be crushed along with other refuse and buried with soil. Never b u m  
aerosol cans.
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IDENTIFICATIO N A N D  CONTROL OF DISEASES 
IN  THE HOM E VEGETABLE G ARDEN
B. J. Jacobsen
Control of plant diseases in the home vegetable garden is challenging because of 
the great diversity of vegetables grown, the small planting area available for ro­
tation, the intensive cropping, and the large number of diseases which attack veg­
etable crops. Accurate diagnosis should precede the recommendation and implementa­
tion of control measures.
DIAGNOSIS OF PLANT PROBLEMS
Diagnosis of plant problems should be undertaken in a well-organized logical man­
ner. The following guidelines are not intended to provide diagnostic answers, but 
to provide a framework to use in the diagnosis of plant problems.
Identify the plant involved
Determine whether the problem is due to insects, diseases, cultural practices or 
the environment
A. Insect problems
1. presence of insects on or under leaves, on stems, or in roots
2. signs of feeding (chewing, sucking, or boring)
3. problem seems to progress
B. Cultural or environmental problems
1. Nutritional
a. deficiency; many symptoms, poor growth, leaves not normal green, most 
plants of same type affected
b. toxicity; excess fertilizer and high soil salts
2. Soil problems
a. poor drainage— soil waterlogged
b. poor structure--hardpan, water runs off or through soil too rapidly 
. c. unfavorable pH--this may be evident by nutrient deficiency symptoms
3. Pesticide injury (usually uniform over area of pesticide application or 
drift)
a. foliage may be burned or spotted or show abnormal growth
b. problem is transitory, new growth is usually unaffected
(See pesticide compatibility chart in RPD 1004, Problems of Mixing Pes­
ticides.
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4. Climatic (problem occurs uniformly)
' (
a. high-temperature injury
b. low-temperature injury
c. sunscald
d. wind injury
e. hail injury
f. lightning injury (usually circular patches of dying plants)
g. lack or excess of water
h. physiological disorders (for example, blossom-end rot and leaf roll of 
tomato)
i. miscellaneous--gas leaks, black walnut toxicity, uneven chemical appli­
cation, mechanical injury, bird or animal damage, air pollution (for 
information on air pollution, see RPD 1005, Plant Damage From Air Pol­
lution)
C. Disease symptoms (usually not uniform over crop)
1. necrotic (dead) areas on leaves, stems, fruit, or roots
2. discoloration of vascular tissue
3. rotting of plant tissues
4. fungal or bacterial growth
5. mottling, line patterns, or abnormal growth of leaves--or fruit 
Look for pattern to symptoms
A. Do symptoms occur on many types of plants? If so, it is unlikely that a dis­
ease is involved.
B. Is there a correlation with low or high spots, nearness to shrubs or trees or 
other areas of little air movement?
C. Is there an association with time of planting, variety, cultural practice,etc.?
D. Does the problem seem to be spreading? If so, under what conditions?
Collect helpful background information
A. Date symptoms first noticed
B. History of garden area
1. fertilization
2. previous pesticide application
3. previous problems
C. Weather conditions and watering practices
D. Source of seed or transplants
USEFUL REFERENCES
The following books will aid in the diagnosis of vegetable crop problems:
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The Diagnosis of Plant Diseases, Rubert B. Streets. The Cooperative Extension Serv 
ice and Agricultural Experiment Station, University of Arizona, Tucson, Arizona
Diseases of Vegetables and Their Control, C.C. Chupp and A.F. Sherf, Ronald Press 
Co. New York.
Hunger Signs in Crops, edited by Howard B. Sprague. David McKay Co., New York. 
Insects. USDA Yearbook, 1952.
Plant Diseases. USDA Yearbook, 1953.
Vegetable Diseases, M.B. Linn. Illinois Extension Circular 802.
Symptoms and more complete accounts of diseases and control measures are given in 
the following publications of the U.S. Department of Agriculture:
Asparagus--Farmers’ Bui. 1646, Asparagus Culture.
Beans--Farmers’ Bui. 1692, Bean Diseases and Their Control.
Cabbage--Farmers' Bui. 1439, Diseases of Cabbage and Related Plants.
Cucumbers--Farmers' Bui. 1563, Cucumber Growing.
Horseradish--Leaflet 129, Production and Preparation of Horseradish.
MuskmeIons--Farmers’ Bui. 1468, Muskmelons.
Onions--Farmers' Bui. 1060, Onion Diseases and Their Control.
Peas--Farmers’ Bui. 1735, Pea Diseases and Their Control.
Peppers--Farmers' Bui. 2051, Pepper Production, Disease and Insect Control. 
Potatoes--Farmers' Bui. 1881, Potato Diseases and Their Control.
Sweet corn--Farmers’ Bui. 2092, Bacterial Wilt and Stewart's Leaf Blight of Corn 
Sweet potatoes--Farmers' Bui. 1059, Sweet Potato Diseases.
Tomatoes--Farmers’ Bui. 1934, Tomato Diseases.
WatermeIons--Farmers’ Bui. 1394, Watermelons.
General--Home and Garden Bui. 46, Insects and Diseases.
Market diseases
Potatoes--Miscellaneous Publication No. 98.
Tomatoes, peppers, and eggplants--Agriculture Handbook No. 28.
Crucifers and cucurbits--Miscellaneous Publicatino No. 292.
Asparagus, onions, beans, peas, carrots, celery, and related vegetables-- 
Miscellaneous Publication No. 440.
Beets, endive, escarole, globe artichoke, lettuce, rhubarb, spinach, Swiss chard 
sweet potatoes--Miscellaneous Publication No. 541.
Single copies of USDA farmers' bulletins or leaflets may be obtained free from the 
Division of Publications, Office of Information, U.S. Department of Agriculture, 
Washington 25, D.C. There may be a charge for the handbooks and miscellaneous pub 
lications.
Information on tomatoes is also found in Illinois Extension Circular 912, Tomato 
Diseases and Insect Pests (now out of print).
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Illinois publications that are in print may be obtained from your county farm ad­
viser or from the College of Agriculture, University of Illinois, Urbana, Illinois. 
Out-of-print publications are often available in local libraries.
Recommended Equipment 
Hand lens, 10X 
Sharp knife 
Plant press
Plastic bags and labels 
Hand trowel.
Notebook and pencil
CONTROL OF DISEASES IN THE HOME VEGETABLE GARDEN
Plant diseases are controlled in many ways; however, all control measures are 
aimed at breaking the basic disease triangle, since every disease must work with­
in this framework. In other words, if any component of this triangle is unfavor­
able for the disease, the disease does not occur.
PLANT
PATHOGEN ►  ENVIRONMENT
(Disease-causing agent)
Control is accomplished by using one of more of three basic methods.
1. The plant is made more resistant or immune. We are extremely fortunate in that 
there are many vegetable varieties resistant to one or more diseases. See Il­
linois Extension Circular 882, Illinois Vegetable Garden Guide for a list of 
vegetable varieties adapted to Illinois which have resistance to one or more 
diseases. Vegetables may be made more tolerant to plant diseases by proper nu­
trition .
2. The environment is made less favorable for disease development. The basis con­
cept here is to grow the crop in an environment which will be unfavorable to 
the growth, multiplication, and spread of disease-producing organisms. We can 
do this by:
a. Keeping the foliage as dry as possible for as long as possible. Bacteria 
and fungi (with the exception of the powdery mildews) require free moisture 
on the foliage for 3 to 12 hours or more to infect a plant. Therefore spacing 
rows and orienting them to take advantage of the drying effects of prevail­
ing winds, plus irrigating only when temperatures are rising (usually morn­
ing) will help reduce the time the foliage will be wet. Weed control is 
also important since the weeds may inhibit air movement. Avoid working 
among the plants when they are wet as this will tend to spread disease- 
causing organisms from plant to plant.
b. Providing good drainage and aeration. The soil should provide good drain­
age and should allow for good aeration since wet soils with poor aeration
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are ideal for the growth of root-rotting fungi and are poor for root growth. 
Planting in a well-prepared seedbed in well-drained soil will help the plants 
get off to a vigorous start. Once plants are past the seedling stage, they 
are more resistant to the damping-off diseases.
c. Mulching or staking -plants to get the fruit off the ground. This helps to 
control numerous fruit rots originating from soil-borne fungi.
d. Refrigerating or storing in a cool3 dory aorea after harvest. Fungi and bac­
teria do not multiply or spread as rapidly under such conditions and fruit 
has a chance to heal over wounds, etc.
e. Avoiding injury to plants. Cuts, bruises, cracks, and insect wounds are 
often infection sites for disease-causing organisms.
3. The disease organism is killed or prevented from reaching the crop plant.
a. Elimination of dead and diseased plant parts. Removal of diseased plant 
parts reduces the primary means of overwintering for these organisms as well 
as reduces the amount of infectious material in the garden. Plowing down 
and turning under this material forces the disease-causing organisms to 
compete with the great multitude of bacteria and fungi normally residing
in the soil. Many of these organisms are antagonistic or parasitic to the 
disease-producing organisms.
b. Rotating with crops not susceptible to certain diseases. It is necessary 
to know crops and weeds which are susceptible to certain diseases and how 
long a rotation is necessary to starve out the disease-causing organism.
This is often impractical in the home garden where a small area is inten­
sively cropped.
c. Planting only certified disease-free planting stock and seed. Vegetable 
seed should be grown in the dry semi-arid areas of the western United States. 
Plants or seed of questionable quality should not be planted.
d. Using chemical controls.
(1) Seed treatment. See RPD No. 915 and No. 916 for details on seed and 
seedling treatments.
(2) Soil treatments. Since crop rotation is often impractical in the home 
garden and many of our disease-causing fungi can persist indefinitely, 
the use of chemical soil treatments to rid the soil of disease-causing 
organisms should be considered. Procedures for use of soil-treatment 
chemicals and partial listing of materials can be found in Illinois 
Extension Circular 893, Soil Disinfestation— Methods and Materials.
(3) Use of fungicides and insecticides on a preventive schedule before 
disease strikes. Insects which carry disease-causing fungi, bacteria, 
and viruses can be controlled by following the insect-control recom­
mendations in Illinois Extension Circular 900. Insect Control in the 
Home, Yardj and Garden, or in Circular 882, Illinois Vegetable Garden 
Guide. To obtain effective control all above-ground plant surfaces 
must be covered with the fungicide, and applications should start be­
fore the disease appears. This is very important since most fungi­
cides have only protective, not curative action. Applications at in­
tervals of 5 to 10 days must be used when conditions are favorable for 
disease development. Dusts or sprays are equally effective in the 
home vegetable garden if complete coverage is obtained and application 
is made at the proper time.
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Fungicides recommended in Circular 882 and Circular 999, Fungicide 
Guide for Commercial Vegetable Growers, are available alone or in 
combination with other pesticides.
N E W  HERBICIDE DEVELOPM ENTS
M arsha l M cG lam ery
The U.S. Environmental Protection Agency (EPA) has taken an attitude favoring the 
issuance of temporary experimental permits. This is to facilitate obtaining field- 
scale performance data before allowing full clearance. An experimental permit al­
lows a company to sell or give away limited amounts of a pesticide for field-scale 
applications. Complete records of usage and performance must be kept and submitted 
to the EPA.
Several herbicides had experimental permits in 1973. Surflan, GGA-10832, Basa­
gran, and Treflan plus Sencor had experimental permits for soybeans, while Pre­
fox and Rowtate had experimental permits for weed control in com. Some of these 
should obtain full clearance in 1974, while others will be granted an extension to 
obtain further data. New herbicides which may receive 1974 experimental permits 
are Modown, Prowl, Fox-4, Roundup, and Krenite.
Surflan (oryzalin) is a dinitroaniline herbicide being developed for preemergence 
use for soybeans which are grown on soils with less than 3 percent organic matter. 
Rates are 1 to 2.3 pounds of Surflan 75W per acre. If one-half inch of rain does 
not occur within seven days after application, rotary hoeing is recommended. Tank- 
mix combinations with Lorox, Sencor, or dinoseb may also be cleared to improve 
broadleaf weed control.
Tolban (profluralin) is the new trade name for CGA-10832. It is a dinitroaniline 
herbicide which is formulated as a 4-pound-per-gallon EC. It controls the same 
weeds as Treflan. Soybean tolerance is also similar. Slightly higher rates of 
Tolban are required, however, for most soil types. The label rates will be 1 to 
3 pints of Tolban 4E per acre. Tolban should be incorporated within four hours of 
application.
Treflan + Sencor (trifluralin + metribuzin) had an experimental label in 1973 for 
preplant incorporation in soybeans, and full clearance is likely in 1974. The 
rates will be 1/2 to 1 quart of Treflan 4E and 1/2 to 1 pound of Sencor 50W. 
They are used at a 1:1 (quartrpound) ratio, varying the amount for soil texture. 
This mixture controls broadleaf weeds better than Treflan alone and annual grasses 
better than Sencor alone. However, incorporation of Sencor may reduce soybean 
tolerance.
Basagran (bentazon) is a new postemergence herbicide for soybeans. It controls 
several problem broadleaf weeds such as cocklebur, jimsonweed, and smartweed when 
applied at the correct time and rate. Control of velvetleaf, pigweed, and lambs- 
quarters is fair, while control of momingglory is fair to poor. Basagran does 
not control annual grasses, but yellow nutsedge control is fair. It will usually 
be necessary to use a preplant or preemergence herbicide sequence with Basagran 
to control annual grasses.
The experimental label rates are 1/2 to 1 1/2 quarts of Basagran per acre depend­
ing upon the size and species of weeds. Basagran is primarily a contact herbicide,
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so adequate foliar coverage is essential for satisfactory weed control. The addi­
tion of a surfactant may increase the activity of Basagran at low application 
rates or on larger weeds.
Prefox (cyprazine + ethiolate) is a formulated combination containing 3/4 pound of 
cyprazine and 4 pounds of ethiolate per gallon for preplant use in corn. Full 
clearance is expected in 1974 for a 3- to 4-quart-per-acre broadcast rate. Imme­
diate incorporation is necessary as ethiolate is quite volatile. Corn tolerance 
to ethiolate is marginal. Gulf expects an experimental permit in 1974 on another 
formulation of Prefox containing 3/4 pound of cyprazine and 3 pounds of ethiolate 
per gallon.
Rowtate (DS-5328) had an experimental label for preemergence use in c o m  for 1972 
and 1973. Diamond Shamrock is requesting a 1974 experimental permit for tank-mix 
combinations of Rowtate 65W with Lasso or Ramrod for preemergence use in corn. If 
this 1974 experimental label is granted, the combination rates will be 1 1/2 to
2 1/4 pounds of Rowtate 65W mixed with either 1 1/2 to 2 1/4 quarts of Lasso 4E or
3 1/2 to 4 pounds of Ramrod 65W.
Modown (bifenox) is a new diphenyl ether herbicide from Mobil Chemical. It is 
formulated as a 2-pound-per-gallon emulsifiable concentrate and a 80-percent wet- 
table powder. It may receive an experimental permit in 1974 for preemergence use 
in c o m  and soybeans. If this clearance is granted, its experimental use for weed 
control in soybeans will be emphasized. Modown controls several broadleaf weeds, 
but it is weak on annual grasses and does not control cocklebur or morningglory.
It will probably be combined with a grass herbicide to improve control of annual 
grasses. Soybean tolerance to Modown is only fair. Modown may cause some early 
soybean stunting. This injury is usually temporary, and soybean yields will pro­
bably not be affected unless climatic or disease stress occur simultaneously.
Prowl (AC-92553) is a dinitroaniline herbicide from American Cyanamid. It is a 
3-pound-per-gallon formulation. It may receive a 1974 experimental permit for 
preemergence use in com. Do not incorporate Prowl, because serious corn injury 
is likely. Crop tolerance is primarily by differences in placement of herbicide 
and seed com. Depth of planting, as well as soil texture and tendency of the 
soil to crack, may affect crop tolerance. Combinations with atrazine or Bladex 
(cyanazine) will be tried to increase broadleaf control. Prowl primarily controls 
annual grasses plus pigweed.
Fox-4 (cyprazine) is a 4-pound-per-gallon formulation of the active ingredient in 
Outfox. When used preemergence, cyprazine controls broadleaved weeds better than 
grasses. Gulf hopes to have a 1974 experimental permit for using cyprazine in 
combinations with grass herbicides such as Lasso and Bladex for preemergence weed 
control in com.
Roundup (glyphosate) is a new nonselective translocated postemergence herbicide 
from Monsanto. It is formulated as a 3-pound-per-gallon liquid formulation which 
contains adequate surfactant for most postemergence applications. It will pro­
bably receive clearance for non-cropland use in 1974 and may receive an experi­
mental permit for cropland use in the fall of 1974. (See paper "Roundup--A New 
Perennial Weedkiller" for further discussion on glyphosate.)
Krenite (DPX-1108) is a new brush control agent from DuPont. It may receive an 
experimental permit label in 1974. Krenite is a 4-pound-per-gallon formulation.
It inhibits bud and leaf development on most woody plants when applied at 1 to 2
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gallons per acre. Foliar applications made in late summer or fall cause little or 
no visible effect on the existing leaves. The following spring the buds either 
fail to open or produce miniaturized leaves. The trees eventually die without re­
sprouting.
Kerb 50W (pronomide) has an experimental label for use on first-year and estab­
lished plantings of small seeded legumes (alfalfa, clovers, crown vetch, and birds- 
foot trefoil). Full clearance is expected as soon as tolerances have been estab­
lished. Kerb shows promise for controlling chickweed, mustards, 1ambsquarters, 
and annual bromes such as cheat or chess.
If Kerb is to be used on seedling stands of alfalfa, the plants should be past the 
first trifoliate stage. Fall application of Kerb has been much more effective 
than spring application. The rates are 1 1/2 to 4 pounds of Kerb 50W on estab­
lished plantings and 1 1/2 to 3 pounds on new plantings.
Igran (terbutryne) has received a clearance for preemergence weed control in grain 
sorghum. Label rates are 2 1/2 to 3 pounds per acre of Igran 80W. A tank-mix 
combination of Igran and AAtrex are cleared in a few states and CIBA-Geigy hopes 
for a national label for 1974. The combination rates will probably be 2 to 2 1/2 
pounds of Igran 80W and 1 pound of AAtrex 80W. This combination when cleared is 
not to be used on sand or sandy loam soils.
HERBICIDE COMBINATIONS
The EPA has modified its policy on tank-mix and serial (combinations in time) 
applications of pesticides. They consider three types of combinations as legal:
(1) All tank mixes and serial applications registered with EPA and stated on 
EPA-approved labels are legal. (2) Intra-state registrations (state labels) are 
still legal until 1976. However, Illinois law doesn't allow Illinois registra­
tion without federal registration. (3) Various tank mixes and serial applica­
tions which have been tested and are common agricultural practices are not con­
sidered inconsistent with the label (do not constitute a violation) if: they are
not applied at a rate exceeding the label instructions for each herbicide alone; 
if the label of one of the products does not explicitly instruct against such a 
mixture; and if the use is not inconsistent with the label.
The relaxed policy on the third group of combinations which are not registered 
with EPA does not indicate EPA approval for the mixture. The user and applica­
tor assume the risks involved with adverse effects such as crop injury, personal 
injury, environmental effects, and mixing or application problems.
Manufacturers must still submit data and obtain clearance for tank-mix combinations 
and serial applications which they desire to promote. Company literature and ad­
vertisements are considered as supplemental labeling, and thus to allow promo­
tional activities without EPA clearance would be considered "inconsistent with 
the label."
NEW COMBINATION CLEARANCES
Lasso + Senoor (alachlor + metribuzin) is cleared for preemergence weed control in 
soybeans. The label calls for a broadcast rate of'2 to 2 1/2 quarts of Lasso 4E 
and 1/2 to 1 pound of Sencor 50WP per acre, varying the rate for soil texture and 
organic matter. Do not use on sands or loamy sands containing less than 2% or­
ganic matter or on alkaline soils with a pH of over 7.4. The label also warns that
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crop injury may occur if any atrazine was applied on the soil the year before the 
use of the Lasso-Sencor tank mixture.
Lasso + Dyanap (alachlor + dinoseb + naptalam) has been registered for preemer­
gence weed control in soybeans by Uniroyal. The label rates are 6 quarts of Dy­
anap and 2 quarts of Lasso per acre on most soils. On light sandy soils rates 
should be lowered by 25 percent.
Lasso + Solo (alachlor + naptalam + chlorpropham) has been registered for preemer­
gence weed control in soybeans. The label calls for 2 quarts of Lasso and 5 quarts 
of Solo on dark soils and for reducing the rate of Lasso to 1 1/2 quarts and Solo 
to 3 quarts on light soils. This combination will control grasses better than 
Solo alone, and broadleaf weeds better than Lasso alone.
AAtrex 4L + Prinoep 4L (atrazine + simazine) are cleared as a 1:1 tank mix com­
bination for use in corn. AAtrex 80W and Princep 80W were previously cleared for 
tank mixing.
Bladex + Lasso (cyanazine + alachlor) is cleared as a tank-mix preemergence herbi­
cide combination for com. The label states broadcast rates are 2 quarts of Lasso 
4E and 1.25 to 2.75 pounds of Bladex 80W, varying the Bladex rate for soil tex­
ture and organic matter. This combination or Bladex alone is not recommended on 
sand or loamy sand soils. The combination is cleared for use on field c o m  and 
silage com, but not on sweet com, popcorn, or hybrid seed corn.
Bladex + AAtrex (cyanazine + atrazine) is cleared as a tank mixture combination of 
Bladex 80W and AAtrex 80W. The ratio is 1:1 except where severe infestations of 
annual grasses are expected, then a ratio of 2:1 (Bladex:Aatrex) is suggested. 
This combination will control fall panicum, crabgrass, and giant foxtail better 
than AAtrex alone, and will control some broadleaf weeds better than Bladex alone.
CLEARANCE PENDING
Bladex + Sutan (cyanazine + butylate) clearance is pending for preplant incorpor­
ation in com. If cleared the label will call for 1 to 2 1/2 pounds of Bladex 
80W and 2 to 2.6 quarts of Sutan 6E. Incorporation will be the same as for Sutan.
Bladex + Paraquat (cyanazine + paraquat) clearance is pending for preemergence 
use in zero-tillage c o m  programs. If cleared it will call for using the recom­
mended rate of Bladex for the soil and using 1-2 pints of Paraquat and X-77 
surfactant.
Furloe + Treflan and Furloe + Vemam clearances for preplant incorporation use in 
soybeans are pending. Furloe (chlorporpham), the new trade name for Chloro IPC 
is added to improve control of smartweed and jimsonweed. If cleared the label 
will call for 2 to 3 quarts of Furloe 4EC with the regular rates of Treflan or 
Vemam.
FORMULATION AND NAME CHANGES
Lasso II (alachlor) is a new 15-percent granular formulation which replaces the 
10-percent granule available in 1973. The broadcast rate for this granule is 
16 to 26 pounds per acre (5 to 9 pounds per acre on 1/3 coverage band). This rate 
fits the granular applicator calibrations for most other herbicides.
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Sutan+ (butylate) is a new formulation of Sutan plus a safening agent. This is 
to minimize the risk of corn injury from butylate. Certain corn hybrids were 
quite susceptible to butylate injury, and susceptibility information was not avail­
able to farmers.
Pvinoep 4L (simazine) is a new 4-pound-per-gallon liquid formulation of Princep.
It is a water-dispersible liquid, which should reduce some of the mixing and agi­
tation problems associated with wettable powders. Active ingredient rates are the 
same for either the 4L or 80W formulations.
AAtvex 80W (atrazine) will be available under several private labels in 1974 as 
various brands of atrazine 80W. Distributors must buy 100,000 pounds of atra­
zine 80W. Distributors must buy 100,000 pounds of atrazine 80W to get this pro­
prietary label. This is an effort to keep European sources of atrazine from en­
tering the U.S. market.
Amiben Super 6 (chloramben) is a new 6-pound-per-gallon formulation of Amiben 
which will be test marketed in 1974 in northern Illinois above Interstate 80 
highway. This higher concentration improves the storage qualities of Amiben, 
making containers less susceptible to freeze damage. The broadcast rate will be 
2 quarts (3 pounds of active ingredient) per acre.
Bladex 4-WDS (cyanazine) is a new 4-pound-per-gallon dispersible formulation of 
Bladex. It is cleared for preemergence use on corn, but not for postemergence 
use. The rates are 1 1/4 to 4 quarts per acre.
Lexone (metribuzin) is the new trade name from DuPont for the same herbicide as 
Sencor from Chemagro. Rates and clearances will be the same as for Sencor. 
Amounts available in 1974 will be limited.
LABEL CHANGES
AAtvex (atrazine) 80W and 4L formulations are now cleared for popcorn as well as 
field, silage, sweet, and hybrid seed com.
Bladex (cyanazine) 80W formulation is now cleared for application in fluid ferti­
lizer as a carrier when used for preemergence weed control in corn. Do not apply 
Bladex in fluid fertilizer for its postemergence use. Bladex 80W was cleared for 
postemergence use in c o m  in 1973. Do not apply any oil or surfactant or c o m  
injury can occur. Shell has applied for a sweet corn clearance for the Bladex- 
Lasso tank mix. It has also applied for a clearance for Bladex + Paraquat for 
zero-tillage programs.
Dcwpon M (dalapon) label instructions now allow the use of dalapon on stubble or 
fallow ground to control johnsongrass or bermudagrass in the summer prior to spring 
plantings of sorghum, com, or soybeans. Thus it is now legal and practical to 
treat rhizome johnsongrass after small grains if you are not double-cropping. Use 
5 to 7 pounds per acre in 2 to 3 applications as needed.
Lasso (alachlor) grazing and feeding restrictions for c o m  have been shortened 
from 12 weeks to 21 days. This applies to Lasso as well as the tank mixes for 
corn involving Lasso. Popcorn will probably be added to the clearances for Lasso 
and Lasso plus atrazine treatments in 1974. They also hope to clear Lasso tank- 
mixes for application with fluid fertilizer as a carrier and for aerial applica­
tion (except Lasso-Banvel will not be cleared.) The label will specify a com- 
patability test before tank-mixing with fluid fertilizers.
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Lasso + Maloran or Bromex (alachlor + chlorbromuron) rates have been slightly re­
vised so that the rates are the same on all three labels for preemergence use as 
a tank-mix in soybeans.
Ramrod (propachlor 65W) and its tank mixes with atrazine will probably be cleared 
in 1974 for application with fluid fertilizer and for aerial application.
PHASE OUT
Amilon (chloramben + linuron) will no longer be produced. However, a tank-mix of 
Amiven + Lorox is cleared. The formulated combination did not allow the flexibi­
lity of rate and ratio of the tank-mix.
Vegiben (chloramben) liquid and granular formulations will be phased out. Vegiben 
had the same active ingredient as Amiben, but there were slight differences in for­
mulation. All of the information on the Vegiben label will be included on the Ami­
ben label. This allows a decrease in number of product lines. .
Noraben (norea + chloramben) production has ceased because norea (Herban) is no 
longer being produced by Hercules. This also affects the production of Herban, 
Herban 21A, and Herban 2IP which were cleared for use as preemergence herbicides 
on sorghum.
ILLEGAL TREATMENTS
DSMA and MSMA organic arsenicals are not cleared for use to control johnsongrass 
where soybeans and c o m  are grown. They are registered to control johnsongrass for 
non-cropland such as roadsides, railroads, and levees. Crops grown on land treated 
with the organic arsenicals are subject to seizure for illegal residue and the ap­
plicator is subject to fine for using a herbicide inconsistent with the label.
Anorackj Dyanap, and Kleenkrop (dinoseb + naptalam) are not cleared for salvage 
weed control in soybeans. They are cleared for preemergence use from time of 
planting until before soybeans emerge. Soybeans treated with postemergence appli­
cations of these materials are subject to seizure for illegal residue and the ap­
plicator is subject to fine for using a herbicide inconsistent with the label.
2j4-D is not cleared for postemergence use in soybeans. A closely related herbi­
cide 2,4-DB (Butyrac and Butoxone) is cleared. Soybeans treated with 2,4-D are 
subject to seizure for illegal residue and the applicator is subject to fine for 
using a herbicide inconsistent with the label.
LESSONS LEARNED IN 1973
1. AAtrex (atrazine) can injure sorghum when used preemergence.
2. Maloran can injure soybeans the same as Lorox.
3. Sutan can injure com; some hybrids are quite susceptible.
4. Bladex can injure com, especially on sandy soils.
5. Bladex is not a soybean herbicide.
6. Sencor rates must be adjusted carefully to soils.
7. Paraquat is not a desiccant for wheat prior to soybeans.
8. Sodium chlorate is not a desiccant for soybeans.
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9. Paraquat is poor on smartweed and fall panicum.
10. Illinois does not allow state labels.
11. (Preemergence means application prior to crop emergence.) Lorox, Maloran, 
Bromex, and Sencor should not be applied to soybeans after they have emerged.
PRECAUTIONS
Many of the herbicides, combinations, and uses mentioned in this discussion are 
not yet cleared. Some herbicides have experimental permits. Some of the requested 
clearances may not be granted. Always refer to current labels.
Many of the new treatments mentioned in this discussion are no better than those 
which were previously cleared and are not mentioned. The 1974 Field Crop Weed- 
Control Guide in the back of this manual discusses older herbicides as well as 
some of the new ones. It is always wise to try a new treatment on a limited scale 
first. Leave a check strip or compare the new treatment to a standard treatment 
to see if the new treatments perform satisfactorily.
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SW A TH  RECOVERY A N D  D O W N W IN D  DRIFT  
FROM G R O U N D  APPLICATIONS OF SPRAYS
B. J. B u tler; C. E . G oering
During the past year, a dual tracer technique was developed by the authors!./ for 
evaluating spray drift from a ground sprayer. The method was then used to measure 
the effectiveness of a new spray thickener, Nalco-Trol, and of lowered nozzle pres­
sure in reducing drift and increasing swath recovery.
To accomplish this, a dual spraying system was mounted on an IHC Cub tractor. Two 
pressurized spray systems provided spray liquid to two booms mounted a foot apart 
and 45 inches and 57 inches respectively ahead of the tractor grill. This permit­
ted exposure of the sprays to the same wind and temperature conditions and avoided 
any effect of air currents caused by the tractor. Each boom was equipped with 
eight Spraying Systems No. 8002 flat-fan nozzles on 20-inch centers at a fixed noz­
zle height which averaged 20 inches above the sprayed surface when operated on the 
spray line.
The separate systems permitted simultaneous spraying and hence direct comparisons 
of the effect of thickened and unthickened sprays and of 25 p.s.i. versus 40 p .s.i. 
nozzle pressures on drift. To provide for independent tracing of the spray coming 
from each boom, a separate fluorescent tracer was used in each tank. The two flu­
orescent dyes used were Rhodamine B with Extra S and Brilliant Sulfo Flavine both 
from the GAF Corporation.
Tests were run on days when the wind direction was correct and fairly high winds 
were predicted. Prior to making a pass along the spray line, plastic targets of 
known size were placed across the swath and downwind. The downwind stations were 
2, 4, 8, 16, 32, 64, 128, 256, 512, and 1,024 feet from the downwind edge of the 
160-inch spray swath. A pass was then made at from 1.5 to 1.9 m.p.h., which re­
sulted in application rates of 30 to 40 gallons per acre from each boom. Immedi­
ately after the spray pass was made, the plastic targets were picked up, sealed in 
jars, and placed in boxes to arrest the degradation of the dyes by the sun.
In the laboratory, the plastic sheets were washed with known amounts of alcohol to 
remove the dyes, and the alcohol wash was then analyzed by fluorometer to determine 
the amount of dye caught by each replicated sample. Since the dye concentration 
emitted by each spray system was also determined, the actual amount of spray reach­
ing each target both in the swath and downwind could be calculated. From these 
amounts, the drift, swath recovery, total recovery, spray loss, etc., could be de­
termined.
Some of the results of the applications comparing thickened sprays with unthickened 
sprays are summarized in Table 1. The higher pressures were used on the thickened 
sprays with the first two runs to equalize flow rates and increase nozzle-fan angle. 
The results show that all three rates of thickener resulted in higher swath recov­
eries, and less drift beyond the 4-, 8-, and 16-foot downwind stations over the 
range of wind speeds and other weather conditions encountered. There was an aver­
age increase in swath recovery from 87.06 percent to 95.02 percent or about 8 percent.
If Goering, C.E., andB.J., Butler. Paired field studies of herbicide drift. ASAE Paper 
No. 73-1575 presented at 1973 Winter Meeting, Chicago, Illinois, December, 1973.
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Drift past the three downwind stations was 5 to 10 times higher when the unthick­
ened sprays were used. Other results not shown in Table 1 were that the use of the 
thickener increased total recovery by about 16 percent, hence reducing spray loss, 
and reduced the distance downwind where drift could be detected.
The last column in Table 1 shows the amount of drift expected to pass beyond the 
16-foot station if one continued to make 160-inch swath applications working grad­
ually upwind for one-quarter mile. This simulates an open 16-foot boundary between 
two perfectly level fields with no obstructions and constant weather conditions as 
recorded during our test runs. The percentages given are an indication of the 
amount of drift as a percent of the application rate expected to fall in the down­
wind field. A growing crop might catch most of this drift in the nearest rows plus 
some airborne fraction. Again the thickeners reduced the percent of drift consid­
erably from an average of 2.94 percent to 0.25 percent, or a 91 percent reduction. 
For example, if one were to apply a pesticide at a rate of 1 pound per acre, the 
drift across the boundary under these conditions is expected to decrease from about 
0.03 pound to less than 0.003 pound. This certainly could make the difference be­
tween crop injury and no injury.
Comparisons between 25 and 40 p.s.i. applications are summarized in Table 2. In 
two of the three runs, swath recovery was increased, as expected, by lowering the 
nozzle pressure, but in the other the opposite occurred. Weather conditions can 
explain part but not all of this occurrence. The percent drift, however, was de­
creased at all stations in all tests with average decreases of 22, 44, and 60 per­
cent at the 4-, 8-, and 16-foot stations, respectively. The amount of drift onto 
a downwind field beyond a 16-foot boundary was calculated to drop from an average 
of 2.86 percent to 1.10 percent of the application rate, which is a 60 percent re­
duction.
The results given here show that increased winds do cause more drift, but they also 
show that such steps as lowering nozzle pressure and using thickeners can reduce 
the drift and increase the amounts recovered in the field being sprayed. The thick­
ener tested can give very significant drift reductions at our present application 
rates of 5 to 20 gallons per acre at a material cost of 5 to 10 cents per acre.
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NJO Table 1. Comparison of Spray Applications With and Without 
Nalco-Trol Thickener, 1% 2,4-D Amine
Appli­
cation
date
Amount of 
thickener
Nozzle
pressure
(p.s.i.)
Wind speed at Temp, 
at 80 in. 
(°F.)
Rel. 
. hum.
(%)
Swath
re­
covery
0)2/
Drift beyond
Drift beyond 
16 ft. when 
spraying 1/4 mi. 
width (%)b/
20 in. 
(m.p.h.)
80 in.
(m.p.h.)
4 ft.
(%)a/
8 ft
(%)a/
16 ft.
(%)a/
3-27-73 1 pt./lOO 50 5.4 6.43 58.3 51 98.5 .01 0 0 0
gal.
0 40 5.4 6.43 58.3 51 94.6 1.88 .97 .40 1.25
4-5-73 .8 pt./lOO 45 9.6 10.9 53 50 95.3 .85 .29 .07 .16
gal.
0 40 9.6 10.9 53 50 81.8 9.7 5.4 2.19 4.0
7-18-73 .8 pt./lOO 40 4.02 4.92 86 42 95.8 .41 .15 0 0
gal.
0 40 4.02 4.92 86 42 91.4 1.47 .39 .09 . 13
4-24-73 .5 pt./lOO 40 5.4 7.29 63 53 94.4 1.63 .7 .23 .6
gal.
0 40 5.4 7.29 63 53 84.9 5.81 2.80 1.10 3.2
4-26-73 .5 pt./lOO 40 10.1 . 12.54 57.5 48 91.1 2.14 .8 .22 .5
gal.
0 40 10.1 12.54 57.5 48 82.6 7.77 4.1 1.76 6.1
Average for thickened sprays— -- 95.02 1.01 .39 .10 .25
Average for unthickened sprays--- 87.06 5.33 2.73 1.11 2.94
af Percent of total recovery, 
b/ Percent of application rate. See text.
Table 2. Comparison of Spray Application at Different Nozzle Pressures, 
no Thickeners Used, 1% 2,4-D Amine
Nozzle Wind speed at Temp. Rel.
Swath
re- Drift beyond Drift beyond 16 ft. when
Date
pressure
(p.s.i.)
20 in. 
(m.p.h.)
80 in. at 80 
(m.p.h.) (°F.)
in. hum.
C « )
covery( % ) a / 4 ft.(%)a/ 8 ft. (%)a/ 16 ft.(%)a/ spraying 1/4 mi.( % ) V
width
5-18-73 40 9.9 12.44 69 29 82.2 6.67 3.41 1.44 2.99
25 9.9 12.44 69 29 86.0 4.1 1.59 .32 .37
6-7-73 40 11.96 14.24 80 38 89.8 3.79 1.89 .76 2.79
25 11.96 14.24 80 38 90.4 3.64 1.81 .72 2.37
7-12-73 40 5.71 7.19 84 38 81.8 8.20 3.63 1.22 2.81
25 5.71 7.19 84 38 73.0 6.74 1.96 .37 .57
Average for 40 pi. s . i. spraying- - 84.6 6.22 2.98 1.14 2.86
Average for 25 p'. s . i. spraying- -83.1 4.83 1.79 .47 1.10
a/ Percent of total recovery, 
b/ Percent of application rate. See text.
INSECTICIDES A N D  THE ENVIRO NM ENT
C. R . H arris
In recent years there has been a great deal of public concern about the possibility 
of environmental pollution with insecticides, particularly the organochlorine in­
secticides such as DDT, aldrin, and heptachlor. Critics have condemned these in­
secticides because of their ability to accumulate in food chains with subsequent 
deleterious side-effects. Others have defended them, using the argument that in­
secticides are essential to crop production. The arguments remain to be resolved.
The southern portion of the Province of Ontario offers unique possibilities for 
studies on the environmental occurrence and effects of insecticides. The south­
western portion of the province is a rich agricultural area. Industry is concen­
trated primarily in the Toronto-Hamilton region with accompanying urban develop­
ment. Yet only a few miles north and east of the agricultural and industrial areas, 
the land is ideal for recreational use. Streams and rivers in the agricultural 
area drain primarily into Lake Erie and to a lesser extent into Lake Huron; those 
of the industrial-urban area drain primarily into Lake Ontario; and those of the 
resort areas drain into Lakes Ontario and Huron. In a sense the southern part of 
the province serves as an ideal model ecosystem.
The adjusted gross value of agricultural production in Ontario in 1971 was 
$1,340,000,000, a dramatic increase from $283,111,000 in 1941. But while agricul­
tural production has increased, acreage of land in production dropped significantly 
between 1951 and 1971 as did the farm population. Thus while the number of farms 
and farm population decreased dramatically in the past 20 years, agricultural pro­
duction increased markedly. The answer to this seemingly anomalous situation lies 
in greater efficiency in production involving mechanization and increased fertilizer 
and pesticide use.
Although there are no accurate data on the use of pesticides in Ontario prior to 
1973, data published by Statistics Canada reveal that pesticide use has increased 
dramatically in Canada since 1947 with sales going from $7,200,484 in 1947 to 
$54,634,554 in 1970. Canada-wide sales of DDT were about 1,000,000 pounds in 1960 
and nearly 2,000,000 pounds in 1969. Sales of aldrin and dieldrin were nearly 
1,500,000 pounds in 1961, but had declined to less than 200,000 pounds in 1969. 
Ontario is responsible for a very significant portion of Canadian pesticide sales.
Studies as early as 1964 indicated that residues of DDT, aldrin, dieldrin were ac­
cumulating in agricultural soils in Ontario. Residue levels reached a peak about 
1966 and by 1969 had declined to or below 1964 levels. Highest residues were pres­
ent in orchard soils, followed by vegetable, then tobacco, and then field-crop soils. 
Soils containing significant residue levels (orchard, vegetable, and tobacco soils) 
comprise only 0.1 percent of the land area of the province and 1.7 percent of the 
land classified as census farms. Thus although relatively high residues of DDT and 
dieldrin are present in these particular soils, they are concentrated in relatively 
small pockets of agricultural land.
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Research has indicated that the organochlorine insecticides have had no significant 
effects on soil microbial activities at normal levels of application. However, they 
are broad-spectrum insecticides which affect beneficial as well as pest species of 
insects. In addition many soil insect pests have become resistant to either DDT or 
the aldrin/dieldrin-type compounds. Residues of some organochlorine insecticides, 
particularly dieldrin and heptachlor epoxide, are absorbed from soils by some crops. 
In crops used for direct human consumption, these residues seldom exceeded the tol­
erance established by the Food and Drug Directorate, Department of National Health 
and Welfare. A program by this department on "Pesticide Residues in the Total Diet 
in Canada," indicated that in 1969 residues of DDT and dieldrin, when present, oc­
curred at very low levels in samples taken. However, residues were also found at 
low levels in crops used for animal feed, and even minute quantities of some insec­
ticides in animal feeds may result in significant residues in milk and animal prod­
ucts. Studies by the Ontario Ministry of Agriculture and Food between 1967 and 1969 
indicated unacceptable levels of DDT and dieldrin in milk, and it was primarily for 
this reason that DDT, aldrin, and dieldrin were banned in 1969 and 1970.
Agricultural lands in southwestern Ontario drain primarily into Lake Erie. Studies 
have indicated that small amounts of the organochlorine insecticides, primarily DDT, 
are eroding from contaminated agricultural lands in streams and rivers draining into 
Lake Erie. Very low levels of DDT are present in Lake Erie water, but residues can 
be detected in the mud. However, algae appear to concentrate the insecticides, and 
then they are transferred to higher trophic levels. At the top of the food chain, 
fish and fish-eating birds have been found to contain significant levels of DDT. 
Thus agriculture has contributed to the problem of insecticide pollution of the 
aquatic environment.
Insecticides are used for control of insect pests other than those of agricultural 
importance. A major use of DDT in Ontario in the past has been to control biting 
flies. Studies in watersheds draining into Lakes Ontario and Huron indicate that 
much higher residues of DDT are present in the food chains in these lakes than in 
Lake Erie. It appears that biting-fly control measures have been responsible for 
much of the DDT problem on the Ontario side of the Great Lakes.
There is little evidence to date that other organochlorine insecticides such as 
chlordane, heptachlor, or lindane are present at significant residue levels in 
either the soil or aquatic ecosystems in Ontario. However, the use of these in­
secticides is quite restricted. Residues of some organophosphorus insecticides 
such as parathion and diazinon are accumulating in organic soils where vegetables 
are grown and the extensive use of some of these insecticides merits concern.
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SOIL-INSECTICIDE USE IN  ILLINOIS CORNFIELDS, 1966-1972: 
A  COMPARATIVE SUMMARY OF SURVEY METHODS USED
H . B. P etty
Each year since 1955 Illinois county extension advisers have cooperated with Il­
linois extension entomologists by answering questionnaires relating to the inten­
sity of insect problems and the use of insecticides to control them. From 50 to 
80 of the 99 county extension advisers have returned these questionnaires annual­
ly. Their estimates have been based on both private and group discussions with 
many farmers and from information about sales supplied by local pesticide deal­
ers. This 18-year chronological study includes soil-insecticide use for corn and 
is a topic of recent discussion. This corn soil-insecticide use is designated as 
EA (extension advisers) in the tables.
During the period, entomologists also made their own estimates from dealers’ and 
distributors’ sales volumes. These estimates usually, but not always, tallied 
with those of the advisers.
In 1966, we began a random survey of the corn rootworm adult populations of ten 
fields in each of 22 counties. The county extension adviser obtains the field 
history from the farmer. This provides valuable cropping information as related 
to rootworm populations as well as the insecticide use for these fields. If the 
adviser fails to reach the farmer on the second or third visit, the field history 
is not obtained. These reports have been received from 14 to 21 counties with a 
total of 116 to 175 fields. This survey method is designated as RS (random sur­
vey) in the tables.
The Illinois Department of Agriculture Crop Reporting Service has conducted a study 
of the use of herbicides for several years. In 1969, 1970, and 1971, it also con­
ducted a survey on use of insecticides in Illinois. This is designated as ICR (Il­
linois Crop Reporting) in Table 1.
Each method has faults but similar trends are usually shown by each method.
Some surveys determine a percent-of-use figure for the entire state and then use 
it to determine acres treated for the entire state. It is necessary, however, to 
consider each section separately. Our rootworm surveys are based on 9 sections: 
northeast (2 counties) and northwest (3 counties), for northern Illinois; west (4 
counties), central (2 counties), and eastern (2 counties), for central Illinois; 
and west-southwest (3 counties), east-southeast (2 counties), southwest (2 coun­
ties) , and southeast (2 counties, for southern Illinois (Figure 1). We compute 
data for each section and then prepare a total for each section. Some surveys 
base their figures predominantly on returns from one district. But if few sam­
ples are taken for western Illinois, some from central Illinois, and many from 
eastern Illinois and the figures then averaged, a report will be misleading since 
eastern Illinois has used less soil insecticide over the years, where the corn- 
soybean rotation is not conducive to insect buildup. The livestock program of 
western Illinois encourages continuous corn or alfalfa-clover-grass sods followed 
by corn--both promote insect problems. There are more rootworm problems in western
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Illinois, and rootworm resistance to chlorinated hydrocarbons is almost complete. 
This has resulted in a great drop in the use of aldrin or heptachlor in western 
Illinois, which is not reflected to the same degree in eastern Illinois.
The person questioning the farmer must know pesticides. We have found confusion 
between aldrin and atrazine, a herbicide. Amiben, another herbicide, is also con­
fused with aldrin and BUXten. Many people are uncertain as to whether they used 
aldrin or heptachlor and refer the questioner to the dealer. Dasanit, diazinon, 
and Dyfonate are also confused.
When we compare the three survey methods, we find a good degree of consistency 
with a few exceptions (Table 1). The ICR figure for total acres treated for 1969 
and the figure for acres treated with other insecticides for 1971 vary consider­
ably from figures from the other two methods. Other results agree reasonably.
Each year we have examined some of these estimates critically. The figures for 
EA and RS methods for acres treated with chlorinated hydrocarbons for 1971 agreed 
but varied from those for the ICR method. Even though the two methods (EA and RS) 
did agree, we had estimated that 2-1/2 to 3 million acres of corn had been treated 
with chlorinated hydrocarbons. Therefore, we canvassed some distributors, and on 
the basis of their percentage of the business, we estimated that 2,723,000 acres 
were treated with chlorinated hydrocarbons in 1971. This may have been an error, 
but it was done independently and with no knowledge of the ICR survey results.
These three survey methods show that total acres of soil treatments have been about 
the same for the past seven years and that use of chlorinated hydrocarbons has de­
creased rapidly as the use of the carbamates and organophosphates has increased.
When we lump figures and compare two methods of surveys for 1972 (Table 2), we 
discover that results are quite similar. These two sets of figures are arrived 
at almost independently of each other. Aldrin, phorate (Thimet), and carbofuran 
(Furadan) are about equal in use. Three other phosphates account for over one 
million acres of soil treatments, chlordane and heptachlor account for over one- 
half million acres, and BUXten for about one-half million acres.
When only one survey method is used, the trends are very positive (Table 3). This 
random survey method may be the most reliable, thorough, and unbiased; it may well 
give us the best random distribution although it would have been better had it in­
cluded more counties and more fields.
Questions arise as to percent of acres treated with aldrin, heptachlor, and chlor­
dane. Although these surveys are not intended to differentiate, and more samples 
would be needed to do so accurately, the figures are available (Table 4). The 
trend seems to be that less aldrin and less heptachlor are being used, but more 
chlordane (Belt) is being applied.
Again, these surveys are not intended to differentiate fine points, and only state 
totals are considered reliable. Nevertheless one can provide totals by sections 
(Table 5). Even though the figure for acres treated with chlorinated hydrocarbons 
for 1970 and 1972 for northern Illinois may be a trifle low, the trends of use are 
exactly as we have found them in the field over the years, and it has become in­
creasingly more difficult to find cornfields treated with chlorinated hydrocarbons 
in northern Illinois. The use of the chlorinated hydrocarbons decreased in central 
Illinois but less rapidly than in northern Illinois. Their use in southern Illi­
nois is higher but has decreased. This reflects fewer resistance problems.
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Some people ask about average yields and the effect of decreasing use of chlori­
nated hydrocarbons. These comparisons are difficult to make with great reliabil­
ity, but some data are available by sections. When we compare yields in bushels 
per acre and percent of acres treated with chlorinated hydrocarbons, we find an 
inverse relationship. As use has decreased, yields have increased since 1966 
(Table 6). That this positive correlation can be drawn is open to question, but 
it is not questionable that a conclusion can be drawn that this decrease in use 
did not affect yields adversely.
CONCLUSIONS
1. Results for the three survey methods used to determine acres of corn to which 
soil insecticides were applied during the period of 1966-1972 are comparable, 
with a few discrepancies which may be accounted for by sample method and size.
2. The total acres of corn treated with soil insecticides in Illinois did not 
vary greatly from 1966 to 1972, but the total use of all chlorinated hydro­
carbons (aldrin, chlordane, and heptachlor) decreased drastically with a si­
milar increase in the use of carbamates and organophosphates.
3. Aldrin accounts for 70 to 85 percent of the chlorinated hydrocarbons used as 
soil insecticides from 1966 to 1972. The use of chlordane increased during 
this period.
4. The greatest decrease in the use of the chlorinated hydrocarbons occurred in 
northeastern, northwestern, and western Illinois where resistant rootworms 
have been a problem. Use of the chlorinated hydrocarbons, although decreas­
ing, has been more consistent in west-southwestern, east-southeastern, south­
eastern, and southwestern Illinois.
5. Results from surveys of this type should be used in the manner for which they 
were designed and not as precise data for use in localized areas.
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Table 1. Thousands of Acres Treated With Soil Insecticides in Illinois, 
a Comparison of Three Methods of Measuring
Year
Total acres treated
Acres treated with 
chlorinated hydrocarbons
Acres treated with 
other insecticides
EA RS ICR EA RS ICR EA RS ICR
1966 5,443.2 6,648.1 • • • 5,116.6 6,473.3 ... 326.6 174.8 • • •
1967 6,204.3 . .. . . . 5,601.6 . . . . . . 602.7 . . . . ..
1968 6,261.8 5,775.7 . . . 5,170.7 4,347.0 . . . 1,091.1 1,428.7 . . .
1969 6,508.0 6,018.8 7,071 4,517.9 4,111.2 4,631 1,990.1 1,907.6 2,440
1970 6,610.2 6,314.8 5,770 3,844.7 3,576 3,214 2,765.5 2,738.8 2,556
1971 '6,142.0 5,894.1 5,522.2 1,881.6^ 2,154.9—^ 2,777 3,418.9 3,739.2 2,745.2
1972 5,785.3 5,522.2 • • • 2,051.1— 1,820.7- . . . 3,852.2 3,701.5 . . .
a/ Methods used inlcuded questionnaires submitted to county extension advisers for their estimates (EA); ran­
dom surveys of 22 counties and 10 fields per county for corn rootworm adult populations with a follow-up 
and field histories, obtained by interviews (RS); and interviews by Illinois Crop Reporting Service employ­
ees (ICR).
b/ Published figure, 2,723,000 acres, was adjusted because of distributor and dealer sales reported to us. 
c/ Published figure, 1,933,100 acres, was an average of RS and EA. .
Table 2. 1972 Soil Insecticide Use Surveyed by Two Methods, Thousands of Acres
Survey-^
method
No. of 
counties
No. of 
fields
Total
acres
planted
Total
acres
treated
Acres treated with
Belt +
Aldrin Heptachlor Phorate Other O.P. Bux Carbofuran
EA 52 • • • 9,440 6,107 1,345 707 1,031 1,101 650 1,273
RS 21 175 9,440 5,523 1,257 555 1,059 1,074 490 1,079
Total chlorinated hydrocarbons Total carbamates and organophosphates
EA 6,107 2,052 4,055
RS 5,523 1,821 3,702
Average 5,815 1,936 3,879
(For previous publication we used extension advisers' estimates for total acres treated. We averaged the fig­
ures for the two methods to obtain acres treated with chlorinated hydrocarbons and carbamates plus organophos- 
phates.)
a/ EA = county extension advisers' questionnaires, 52 of 99 counties reported.
RS = random field survey, 22 counties, 175 field histories obtained of a possible 220.
Table 3. Thousands of Acres of Illinois Corn Treated With Soil Insecticides 
as Determined by Random Surveys (RS)
Year
No. of 
counties
No. of 
fields 
sampled
Total 
acres 
of corn
Total acres 
treated
Total acres treated with 
Chlorinated Carbamates and 
hydrocarbons or'ganophosphates
1966 16 144 10,342.0 6,648.1 6,473.3 174.8
1968 ? 141 10,153.2 5,775.7 4,347.0 1,428.7
1969 ? 165 9,783.0 6,018.8 4,111.2 1,907.9
1970 14 116 9,940.0 6,314.8 3,576.1 2,738.7
1971 21 167 10,370.0 5,894.1 2,154.9 3,739.1
1972 21 175 9,440.0 5,522.2 1,820.7 3,701.5
Table 4. Breakdown of Illinois Use of Chlorinated Hydrocarbons by Thousands 
of Acres as Determined by Random Surveys (RS)^J
Year
All acres 
treated
Acres treated with 
chlorinated hydrocarbons
Percent of acres treated with 
Aldrin Chlordane Heptachlor
1966 6,648.1 6,473.3
1968 5,775.7 4,347.0 79.2 1.9 18.9
1969 6,018.8 4,111.2 85.5 3.9 10.6
(75.5) (0) (24.5)
1970 6,314.8 3,576.1 75.3 1.7 23.0
(79.9) (0) (20.1)
1971 5,894.1 2,154.9 78.5 10.8 10.7
(81.4) (3.2) (15.4)
1972 5,522.2 1,820.7 69.5 20.6 9.9
( ) = percent by Illinois Cooperative Crop Reporting Service, 
a/ Twenty-one counties reported histories for 175 fields.
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Table 5. Thousands of Acres of Illinois Corn Treated With Soil Insecticides 
as Determined by Random Surveys and by Areas
_________________Acres treated with__________________
Total Acres Carbamates
Year
No. of 
counties
No. of 
fields
acres 
of corn
Acres
treated
not
treated
Chlorinated
hydrocarbons Carbamates
Organo-
phosphates
and organo- 
phosphates
Northern Illinois
1966 6 64 2,793.9 1,673.1 1,120.8 1,587.4 0 85.7 85.7
1968 ? 61 2,867.4 2,325.8 541.6 1,320.8 230.3 774.7 1,005.0
1969 ? 61 2,770.6 2,088.2 682.4 612.9 658.4 816.9 1,475.3
1970 5 39 2,758.0 2,331.3 426.7 240.5 1,088.0 1,002.8 2,090.8
1971 4 27 2,990.0 2,453.7 536.3 387.2 1,664.8 401.7 2,066.5
1972 5 44 2,730.0 2,158,8 571.2 58.2 1,088.0 1,012.6 2,100.6
Central Illinois
1966 7 53 4,157.4 2,745.6 1,411.8 2,656.5 0 89.1 89.1
1968 ? 40 3,977.4 1,640.3 2,337.1 1,216.6 352.7 71.0 423.7
1969 ? 47 3,807.0 1,966.2 1,840.8 1,533.9 288.2 144.1 432.6
1970 4 33 3,916.0 1,843.2 2,072.8 1,412.8 203.9 226.5 430.4
1971 8 61 4,054.0 1,514.9 2,539.1 607.4 277.2 630.2 907.4
1972 7 58 3,736.0 2,061.2 1,674.8 460.3 480.3 1,120.6 1,600.9
Southern Illinois
1966 3 27 3,390.7 2,229.4 1,161.3 2,229.4 0 0 0
1968 - 40 3,308.4 1,809.6 1,498.8 1,809.6 0 0 0
1969 - 57 3,205.4 1,964.4 1,241.0 1,964.4 0 0 0
1970 5 44 3,266.0 2,140.3 1,125.7 1,922.8 0 217.5 217.5
1971 9 79 3,326.0 1,925.5 1,400.5 1,160.3 141.0 624.2 765.2
1972 9 73 2,974.0 1,302.2 1,671.8 1,302.2 0 0 0
Table 6. Comparison of Corn Yields in Bushels per Acre and 
Percent of Total Acreage Treated With Chlorinated 
Hydrocarbons, 1966, 1968-1969, 1971-1972^1
Area 1966 1968-1969 1971-1972
Southern Bushels per acre 67.7 84.8 94.2
Illinois Percent of acres treated 65.8 57.9 39; 1
Central Bushels per acre 85.1 97.7 116.3
Illinois Percent of acres treated 63.9 35.3 13.7
Northern Bushels per acre 73.2 97.5 103.7
Illinois Percent of acres treated 56.8 34.3 7.8
a/ Data for 1967 were incomplete; southern corn blight interfered with yields
in 1970. V
Figure 1. Counties where samples were taken or from which questionnaires 
were received in 1972.
32
SELECTION OF SPRAYER COM PONENTS  
A N D  CALIBRATION PROCEDURES
L . E . Bode, J. C. Siem ens
High-quality equipment is available to satisfactorily handle most spraying opera­
tions. Selections can be made from kits of parts to assemble your own kit to com­
plete flotation spray units with swath widths up to 60 feet. With the wide varie­
ty of equipment available, many questions arise. How do I select the right pump? 
What type of tank and agitation is best? How do I select the type and size of noz­
zles I need? Understanding the basic principles of sprayer components will make 
the selection easier.
Figures 1 and 2 show the basic sprayer systems suggested for the application of pes­
ticides with a sprayer. Both systems include a supply tank, an agitation system, 
a pump, pressure regulation, and a distribution system with adequate controls. Fig­
ure 1 illustrates the basic system for a positive displacement pump such as piston, 
gear, roller, or diaphragm pump. Figure 2 illustrates a system with a centrifugal 
pump. Note the plumbing and valve locations are different from those for the posi­
tive displacement pump.
PUMPS
The pump is the heart of the sprayer. A variety of pumps are available, as listed 
in Table 1.
Table 1. Advantages and Disadvantages of Pump Types
Pump type
Operating pres­
sures (psi) Advantages Disadvantages
Suitable for most pesticide applications
Centrifugal 0-70 Can use with all pesticide 
formulations; low wear, 
high capacity
Not self-priming; 
high speed necessary, 
medium price
Roller 0-350 Inexpensive, medium volume; 
easily replaced parts; suit­
able for corrosive materials
May have short life 
with wettable powders 
without proper care
Suitable for certain pesticide applications
Diaphragm 0-100 Low wear from abrasive ma­
terials; easily replaceable 
parts; medium price
Low volume; not all 
diaphragms resistant 
to chemicals
Gear 0-200 Inexpensive, lightweight Low volume; not suit­
able for wettable 
powders
Piston 0-1,000 Can use with all formula­
tions; high pressure; long 
life; easily replaced parts
Heavy weight; low 
volume, expensive
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There are several factors to consider when selecting a pump:
1. Capacity. Allow sufficient capacity to supply the nozzles plus 3 gpm per 100 
gallons of tank capacity for agitation. Select a pump slightly oversize to al­
low for some loss of capacity due to pump wear.
2. Pressure. The pump must be able to provide constant flow at a given pressure for 
long periods of time. If you plan to spray fungicides and insecticides that require 
complete crop plant coverage, pressures as high as 100 psi may be required. However, 
for applying herbicides in Illinois, a maximum pressure of 40 psi is needed.
3. Wear. Corrosion and abrasion by spray materials must be considered. Some pumps 
wear rapidly when wettable powder formulations are used. Pump parts should not 
be adversely affected by chemicals.
The roller pump is popular for the smaller field sprayers and tractor-mounted spray­
ers. The roller pump is considered positive displacement and therefore self-priming. 
It requires a bypass valve and return line to control pressure so that damage does 
not occur when the sprayer boom is turned off. Some owners have experienced prob­
lems with excessive wear of the rollers when wettable powders are used. Other own­
ers have experienced long pump life by keeping the pump running at all times when 
using wettable powders, by proper maintenance and storage of the pump, and by keep­
ing abrasive materials out of the sprayer.
The centrifugal pump is becoming increasingly popular because of its durability, 
simplicity, and ability to handle abrasive materials. The initial cost of the 
centrifugal pump is somewhat higher than the cost of the roller pump. The cen­
trifugal pump is not a positive displacement pump. The capacity of the centrif­
ugal pumps available for applying pesticides is much greater than needed so the 
pump output must be restricted. The output can be completely closed off without 
damage to the pump.
Other pumps listed in Table 1 are not extensively used for applying pesticides in 
Illinois.
TANKS
When selecting a tank consider the size, resistance to corrosion, chemical reac­
tion, and ease of filling and cleaning. Stainless steel, plastic lined steel, 
fiberglass, and plastic tanks are corrosion-resistant. Some pesticides will re­
act with certain types of plastic. Plastic and fiberglass have the disadvantage 
of being easily damaged. Plastic-lined steel tanks can develop cracks or chips 
in the coating which will expose the metal base to corrosion. Metal tanks can be 
used for noncorrosive solutions if precautions are taken to prevent rust and scal­
ing. Aluminum tanks are also available, but are susceptible to corrosion by some 
pesticides. When purchasing a sprayer tank and fittings, check with the manufac­
turer about the stability of the materials when they are exposed to the pesticides 
you plan to use.
The filler opening in the tank should be equipped with a screen and be large enough 
to permit cleaning, filling, and necessary work in the tank. The tank should be 
leak-proof but must have an air vent to allow air to bleed in as liquid is removed.
It must have adequate openings for pump and agitation system connections.
TANK AGITATION
Good agitation is essential when applying wettable powders. Without continuous 
agitation wettable powders will settle out, and it is difficult to get them re­
mixed.
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Power-driven paddles in the bottom of the tank give excellent mechanical mixing. 
Because of their high cost, however, they are not commonly used.
Hydraulic agitation is adequate and less expensive. A portion of the pump output 
is discharged into the tank to keep the material in suspension and well mixed.
A line from the pump outlet to the tank is required. The line is connected inside 
the tank to jet agitator nozzles or a pipe drilled with holes. Whether the jet 
agitator nozzles or drilled pipe is used, it should be securely mounted in the tank 
in such a way that the fluid flow is directed across the bottom of the tank. It is 
important that agitation continue when the spray boom is shut off for turns and 
other momentary delays.
For hydraulic agitation a general recommendation is to provide at least 3 gpm per 
100 gallons of tank capacity.
FLOW-CONTROL ASSEMBLY
The flow-control assembly when a positive displacement pump is used, as illustrated 
in Figure 1, consists of a pressure regulator or relief valve, a pressure gauge, and 
a cut-off or control valve. Bypass pressure regulators generally have a spring-loaded 
ball or diaphragm that opens with increasing pressure. Pressure regulators are ad­
justable to permit changes in the working pressure of the system.
Several methods can be used to control the flow and pressure when a centrifugal 
pump is used. The method shown in Figure 2 regulates the pump output with two ad­
justable valves. The valve in the agitation line should be left open as much as 
possible without causing a foaming problem. A valve-controlled bypass line is 
sometimes added from the pressure side of the pump to the tank to control pressure. 
In this case the amount of solution returned to the tank is excessive and may cause 
a foaming problem with some pesticides.
A pressure gauge must be included in every sprayer system. Nozzles are designed 
to operate within certain pressure limits, and the importance of a good pressure 
gauge cannot be overemphasized. The pressure gauge must be used for calibrating 
and while operating in the field. Select a gauge for the pressure range you will 
be using. A range of 0 to 60 psi is adequate for herbicides and most other pesti­
cides. A 100 psi gauge used for operating at 20 psi makes accurate pressure ad­
justment difficult if not impossible.
The boom cut-off valve or the control valve allows the sprayer boom to be shut off 
while the pump and agitation system continue to operate. A quick-acting control 
valve is desirable. Electric solenoid valves are available and eliminate incon­
venient hoses and plumbing.
STRAINERS AND SCREENS
A strainer should be used between the tank and pump, especially with roller pumps 
and other positive displacement pumps, to prevent damage. A 50-mest strainer is 
recommended. A strainer is not usually needed to protect a centrifugal pump ex­
cept for large pieces of foreign material. It is important that the inlet of a 
centrifugal pump not be restricted excessively, so if a strainer is used it should 
be cleaned often.
A 50-mesh strainer should be located in the line to the boom as shown in Figures 
1 and 2.
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PRESSURE
Figure 2. Basic sprayer system for a centrifugal pump.
Each nozzle must have a screen sized to stop any particle that may plug the nozzle 
orifice. Screens are not ususally required with the large flooding flat-spray noz­
zles. A check-valve type of strainer that eliminates dripping while turning is 
desirable. For wettable powders 50-mesh screens should be used to help prevent 
clogging by the powder. Finer screens such as 100-mesh can be used to apply liq­
uid concentrates, emulsions, or soluble powders.
DISTRIBUTION SYSTEM
Spray lines must be properly sized for the system. It is very important that the 
pump inlet hose be properly sized. It should be airtight, noncollapsible, as short 
as possible, and as large as the pump intake. When pump pressure cannot be main­
tained, the suction line is always a prime suspect.
Other lines, especially those between the pressure gauge and the nozzles, should 
be as straight as possible with a minimum of restrictions and fittings. The proper 
size of these lines will vary with the size and capacity of the sprayer. A high 
but not excessive fluid velocity should be maintained throughout the system. If 
lines are too large, the velocity will be so low the pesticide will settle out and 
clog the system. If lines are too small, excessive pressure drop will occur. A 
flow velocity of 5 to 6 feet per second is recommended.
NOZZLES
It is impossible to stress enough the importance of proper nozzle selection. Noz­
zles control the amount of chemical applied, how uniformly the chemical is applied, 
how thoroughly the surface is covered, and how much drift occurs. A variety of in­
terchangeable nozzle tips are available. By selecting the best nozzle tip for the 
situation, a conscientious operator can obtain satisfactory application of most pes­
ticides with drift control. Select nozzles that give the largest droplet size and 
application rate acceptable within the recommended pressure range.
Orifice tips are available in a number of materials. Stainless steel tips cost 
more, but wear three to ten times longer than brass or plastic tips. Tests have 
shown some wettable powders to increase flow due to wear from brass tips by 12 per­
cent after spraying 50 acres. It is recommended that brass nozzle tips be replaced 
after spraying 100 acres per nozzle.
To obtain uniform coverage the nozzle spray angle, nozzle spacing, and distance 
from the nozzle to the target must all be considered. With different spray angles 
and operating pressure, the height must be adjusted for uniform coverage. Manu­
facturer's spray manuals specify nozzle heights for various spray angles and noz­
zle spacings. Do not use nozzles with different spray angles on the same boom.
Worn or partially plugged nozzles produce nonuniform patterns. Misalignment of 
nozzle tips is, a common cause of uneven coverage. Fan-type nozzle tips must be in­
stalled parallel with the boom. The boom must be level at all times to maintain 
uniform coverage. If one end of the boom is allowed to droop, skips and uneven 
coverage will result. One method to check nozzle height for overlap required to 
produce the most uniform coverage is to spray on a warm surface such as 
a road and watch the drying rate. Adjust the height to eliminate excessive 
streaking.
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Although nozzles have been designed for virtually every purpose, a few standard 
ones are basic to agricultural spray applications. Briefly they may be described 
as follows:
1. Flat-fan nozzle. This nozzle is recommended for applying herbicides and some 
insecticides where penetration and complete coverage of the foliage are not 
necessary. When applying herbicides with flat-fan nozzles, the pressure should 
be between 15 and 30 psi, never over 40 psi. The flat-fan nozzle is normally 
spaced on 20-inch centers. This nozzle produces a flat-fan spray pattern and 
is available in several selected spray fan angles. The outer edges of the pat­
tern have lower volumes which means overlapping of adjacent patterns is re­
quired for uniform coverage. Overlapping should be about 20 percent of the 
nozzle spacing. At low pressures, flat-fan nozzles produce droplets of medium 
to coarse size that are not so susceptible to drift. However, drifting will 
occur and herbicides such as 2,4-D and Banvel can cause damage to sensitive 
crops at great distances.
2. Even flat-fan nozzle. This nozzle is designed to apply an even coverage 
across the spray pattern. Otherwise, it is very similar to the flat-fan noz­
zle described above. The even flat-fan nozzle should be used only for band 
applications of pesticides.
3. Hollow-cone nozzle. These are recommended for applying insecticides and fun­
gicides at pressures from 40 psi to a maximum of 100 psi. They produce a 
hollow-cone spray pattern with very small droplets. Considerable drift is pro­
duced with these nozzles, and they are difficult to arrange along a boom for 
uniform distribution. For this reason and because of the small droplets, they 
are not recommended for applying herbicides.
4. Flooding flat-spray nozzle. These are recommended for applying herbicides and 
mixtures of herbicides and fertilizers. Boom mounted nozzles on 40- to 144-inch 
centers provide wide swaths with few nozzles. For applying herbicides nozzle 
spacing should be reduced to 40 inches or less. These nozzles are best for re­
ducing drift and can be used at pressures as low as 10 psi. Pressure changes 
affect the width of the spray pattern more than with the flat-fan nozzles. Best 
distribution can be obtained with the nozzles rotated so they spray backward 
from the direction of travel with double coverage.
5. Offset nozzle. This nozzle lacks the coverage uniformity of the flat-fan noz­
zle but is useful over wide areas for roadside and ditchbank weed control. It 
is particularly useful where fence posts and other obstacles make boom work 
impractical. The offset nozzle should only be used when spray drift is not 
hazardous.
SPRAYER CALIBRATION
Before you begin calibration, service the entire sprayer. Clean all screens and 
strainers. Be sure the tank is free of sediment. Rinse if necessary. Check pump, 
pressure regulator, pressure gauge, and valves for malfunctions. Replace or repair 
defective parts. Flush pump, hoses, and bootti with clean water.
Calibration is simply adjusting the sprayer to apply the proper volume on a given 
area. Factors affecting calibration are nozzle flow rate, ground speed of the 
sprayer, and width sprayed per nozzle. The amount of material flowing through a 
nozzle varies with: (1) the orifice size, (2) the viscosity of the fluid, and
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(3) the pressure on the fluid. Flow rate is proportional to the square root of 
the pressure. For example, by doubling the pressure, the flow rate will increase 
only 40 percent. Increasing ground speed decreases the application volume.
Two methods are commonly used to calibrate sprayers:
Method 1. Knowing the ground speed, spray width, and nozzle flow rate, determine 
the application volume from formulas or tables.
Method 2. Measure the volume of spray (gallons) applied over a known area of the 
field to be sprayed and calculate the application rate.
Method 1 is recommended because it can be used for booms, band, drop-nozzle, and 
directed spraying. Once you learn this method, calibration can be checked quick­
ly and easily from time to time. The steps that should be taken for calibration 
are given in Part V of the article "Guide for the Custom Application of Pesticides 
in Illinois."
CLEANING THE SPRAYER
Thorough cleaning of the sprayer is required after each period of use and when 
changing chemicals. Many of the chemicals used are corrosive and will damage 
metal parts in the sprayer if allowed to stand for even short periods of time.
One of the biggest problems in spraying is contamination from 2,4-D. Just rins­
ing a sprayer with water will not remove 2,4-D residues. The best solution on 
some sprayers is to use different tanks when you spray with 2,4-D.
The following procedure for cleaning sprayers is recommended:
1. Flush the sprayer with clean water.
2. Clean all screens and boom extensions by washing them in kerosene with a soft 
brush.
3. Mix 3/4 pound of household detergent with 30 gallons of water in the tank. 
Circulate through the sprayer for 30 minutes; then drain.
4. Fill the tank one-third full and add 1 gallon of household ammonia for every 
50 gallons of water. Circulate this mixture through the system allowing a 
small amount to go out through the nozzles. Leave the solution in the spray­
er overnight, and then run it out through the nozzles.
5. Flush with two tankfuls of clean water. If the sprayer is to be stored for 
a long period of time, add a gallon of light nondetergent oil to the last 
tankful of water. This will coat all internal parts with oil and prevent 
corrosion.
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DISEASES OF SOYBEANS
M . C. S h u rtle ff
The 50 diseases that attack soybeans in the Midwest, like those of all other crops, 
vary in severity from year to year and from one locality or field to another, de­
pending on the environment, the resistance of the soybean variety, and the disease 
organisms that are present. All three factors must be present for a given disease 
to develop. For example, if the air and soil environment is favorable for a dis­
ease and the specific causal organism--a fungus, bacterium, virus, or nematode--is 
present, but the soybean variety is highly resistant, little or no disease will de­
velop. Similarly, if the causal organism is present, and the variety is suscepti­
ble, but the environment is unfavorable', the disease will likely not appear. A dis­
ease may therefore be quite destructive one year and absent the next.
All soybean diseases reduce yields. Even in fields that appear reasonably free of 
diseases, losses may be 5 to 15 percent or more due to unnoticed damage by a suc­
cession of disease-producing organisms throughout the growing season. A wide range 
of broadleaf weeds may harbor the same fungi, bacteria, viruses, and nematodes that 
attack soybeans. Many such infected weeds show no visible symptoms.
A survey of soybean diseases in the principal growing areas of Illinois is made 
each year by Drs. D.W. Chamberlain and L.E. Gray of the U.S. Regional Soybean Lab­
oratory in Urbana. The 1973 survey was made principally on July 27, July 31, and 
August 1. The following is the result of that survey together with a summary of 
diseases as identified and reported by the Plant Disease Clinic.
Brown spot was the most prevalent disease, being found in 76 percent of the fields 
surveyed. The next two most common problems were bacterial blight, 63 percent, and 
bacterial pustule, 48 percent. Phytophthora rot occured in 26 percent of the fields 
visited and downy mildew in 20 percent. Yellow mosaic was found in 11 percent and 
brown stem rot in only 2 percent of the fields.
Notable in the 1973 survey were the drop in incidence of downy mildew and brown 
stem rot and the increase in Phytophthora rot and bacterial pustule. These changes 
can largely be explained by general late planting and flooding caused by above­
normal rainfall during May, June, and July.
Many soybean stands were poor and replanting was common. Excessive rain was a ma­
jor factor, but poor-quality seed infected with the pod and stem blight fungus and 
other disease-causing organisms was important.
During August and September the late-season diseases such as stem canker, pod and 
stem blight, and charcoal rot caused major losses. Charcoal rot was much more prev­
alent and serious than in past years, while stem canker and pod and stem blight 
were not as damaging as in 1972, when the rainfall late in the season was much above 
normal over most of the Midwest.
Charcoal rot caused a major loss, probably the worst in history, due to excessive 
rainfall through July followed by a drouth in August and September. This put soybean
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plants under severe stress since the roots were shallow. The result was weak plants 
with fewer pods and small seeds.
Minor disease problems included frogeye leaf spot, purple seed stain, anthracnose, 
Rhizoctonia root rot, Sclerotinia stem rot, and mosaic. No new counties in Illi­
nois were found infested with the soybean cyst nematode as of November 7, 1973.
The general symptoms of these infectious diseases, how the causal organisms (or 
pathogens) survive and spread, weather conditions that favor the causal bacteria, 
fungi, viruses, or nematodes, and control measures are given in the accompanying 
table.
CONTROL
Prevention is the key to controlling soybean diseases. The most effective control 
measures (see also table) include:
1. Sow top-quality, disease-free seed in warm (65° F.), we11-prepared, and well- 
drained soil. Avoid low-lying, poorly drained, heavy clay soils subject to 
flooding.
2. Practice balanced soil fertility based on soil test.
3. Rotate soybeans with corn, cereals, sorghum, forage grasses, or legumes.
4. Where feasible, cleanly plow down all soybean crop residue in the fall.
5. Do not cultivate when the foliage is wet.
6. Grow well-adapted, high-yielding varieties resistant to several of the more 
serious diseases in the area.
7. Harvest carefully when beans are first mature and the moisture content drops 
to 12 or 13 percent. Store properly.
8. Control weeds and insects.
GENERAL REFERENCES ON SOYBEAN DISEASES
1.Soybean Diseases in Illinois. Illinois Circular 1085 (available from county ex­
tension offices and the Agricultural Publications Office, 123 Mumford Hall, 
University of Illinois, Urbana, Illinois 61801.
2.Soybean Diseases. USDA Agriculture Handbook No. 302 (available from some county 
extension offices or from the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402--30£ per copy).
3.Soybean Diseases. Iowa Circular PM-528 (available from the Agricultural Mailing 
Room, Iowa State University, Ames, Iowa 50010).
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Disease,
(Pathogen), 
Reference* Symptoms
Survives and 
spreads Favored by Controls
Bacterial blight
(Pseudomonas
glycinea)
R.P.D. No. 502*
Small, angular, yellow leaf spots 
that turn dark brown to black, 
usually with water-soaked margin, 
bordered by yellow-green halo. 
Spots may merge to produce large 
dead areas. Leaves appear ragged 
and shredded when diseased tissue 
tears and falls out. Pods, peti­
oles, and stems are also infected.
Crop debris 
and seed;bac- 
teria spread 
by wind, rain, 
and infected 
seed.
Cool, wet 
windy weath­
er in June 
and July.
Sow top-quality, disease- 
free seed in warm (65° F.), 
well-prepared, well-drained 
soil. Rotation. Where feasi­
ble, clean plow-down of soy­
bean residues in fall. Do 
not cultivate when foliage 
is wet with dew or rain.
Bacterial
Pustule
(Xanthomonas 
phaseoli var. 
sojensis) 
R.P.D. No. 502
Symptoms much like bacterial 
blight. Small, angular, yellowish- 
green leaf spots with dark red­
dish-brown centers. Center of le­
sion is slightly raised (pustule), 
especially on lower leaf surface. 
Diseased tissue may dry and rup­
ture. Lesions have no water-soaked 
margins. Pods often infected.
Same as bac­
terial blight.
Warm, moist 
windy weath­
er late June 
to Aug.
Same as bacterial blight. 
Grow adapted, resistant var­
ieties in southern half of 
Illinois, where disease is 
most important.
Brown spot
(Septoria 
glycines) 
R.P.D. No. 503
Smal1, angular, reddish- to choc­
olate-brown spots on lower leaves. 
Leaves gradually turn yellow and 
drop early. Black specks (pycnid- 
ia) form in dead spots on leaves, 
stems, and branches. Pods may be 
infected.
Crop debris 
and seed; 
spread by air- 
and water­
borne spores 
and infected 
seed.
Moist weath­
er, poor 
drainage.
Same as bacterial blight. 
Rotation.
Downy mildew 
(Peronospora 
manshurica) 
R.P.D. No. 503
Indefinite, yellowish-green areas 
on upper leaf surface that enlarge, 
turn yellow to grayish-brown or 
dark brown. Grayish mold tufts on 
underside of leaves in damp weath­
er. Whitish, crusty growth on seed.
Crop debris 
and seed; 
spread by air­
borne spores 
and infected 
seed.
Moist weath­
er .
Same as bacterial blight. 
Resistant varieties avail­
able, but not to all races 
of the downy mildew fungus.
R.P.D. = Report on Plant Diseases; copies available from Department of Plant Pathology, 218 Mumford Hall, Univ­
ersity of Illinois, Urbana, Illinois 61801.
Disease,
(Pathogen), 
Reference* Symptoms
Survives and 
spreads Favored by Controls
Frogeye leaf 
spot (Cerco- 
spora sojina) 
R.P.D. No. 503
Small,light-gray to tan spots 
surrounded by darker, reddish- 
brown border. Leaves may drop 
early. Stems and pods also in­
fected.
Crop debris 
and seed; 
spread by air­
borne spores 
and infected 
seed.
Warm, damp 
weather.
Same as bacterial blight. 
Grow resistant varieties in 
southern half of Illinois, 
where disease may be impor­
tant .
Anthracnose
(Colletotrichum 
truncation and 
Glomerella gly­
cines)
R.P.D. No. 503
Indefinite, enlarging, reddish- 
or dark-brown areas on stems 
and pods. These areas are later 
speckled with black, spiny, fruit­
ing bodies (acervuli). Infected 
seed may be shriveled and moldy; 
or near normal.
Crop debris 
and seed; 
spread by air­
borne spores 
and infected 
seed.
Warm, very 
wet weather.
Same as bacterial blight.
Purple seed 
stain (Cerco- 
spora kikuchii) 
R.P.D. No. 503
Pink to light to dark-purple dis­
coloration of seed coat. Seed 
often cracked,dull, and rough. 
Angular, reddish-brown spots form 
on leaves, stems, and pods.
Crop debris 
and seed; 
spread by air- 
and water­
borne spores 
and infected 
seed.
Prolonged 
damp weath­
er, July to 
harvest.
Same as bacterial blight. 
Harvest as soon as beans are 
mature. Varieties differ in 
resistance.
Brown stem rot
(Cephalosporium 
gregatum)
R.P.D. No. 504
Dark, reddish-brown discolora­
tion inside lower stem. Certain 
fungus strains cause leaves to 
turn brown between the veins, 
wither, and drop early. Plants 
may lodge severely.
Soil, crop, 
and weed de­
bris; spread 
by moving in­
fected debris 
and soil.
Cool weath­
er to mid­
August ,
Same as bacterial blight. 
Rotate at least 3-4 years 
excluding soybeans, alfalfa, 
and red clover. End rows of 
corn fields should not be 
planted to soybeans. Early- 
maturing varieties tend to 
escape serious infection.
Disease,
(Pathogen), 
Reference* Symptoms
Survives and 
spreads Favored by Controls
Phytophthora rot
(Phytophthora 
megasperma var. 
sojae)
R.P.D. No. 504
Young to old plants turn yellow, 
wilt, and die, leaving gaps in 
rows. Older plants show dark 
brown rot of roots that extends up 
the stem into the lower branches. 
Seedlings may die before or short­
ly after emergence.
Soil and crop 
debris; 
spores spread 
mostly by soil, 
water, and air­
borne spores.
Cool, rainy 
weather; 
heavy soils.
Grow only resistant varie­
ties in heavy,poorly drained 
clay soils. Plant in warm, 
well-prepared soil. Avoid 
low-lying areas subject to 
flooding.
Rhizoctonia root 
and basal stem
rot (Rhizoctonia 
solani)
R.P.D. No. 504
Seedlings or young plants de­
velop sunken, reddish-brown de­
cay of roots and stem below soil 
line. Stems remain firm and dry. 
Plants may wilt and die in patches 
4-10 feet in diameter.
Soil; spread 
by moving 
soil.
Cool, wet 
weather in 
May and 
June.
Same as bacterial blight. Do 
not plant before soil warms 
up to 65° F. When cultivat­
ing, throw soil into the row.
Charcoal rot
(Macrophomina 
phaseoli) 
R.P.D. No. 504
Plants lack vigor. After mid­
summer, numerous, black specks 
(sclerotia) seen when bark is 
peeled from roots and stem base; 
gives inside of woody part of 
root and stem a charcoal look. 
Black streaks in root and stem 
base when split open.
Soil, crop 
debris, and 
seed; sclero­
tia spread by 
working soil.
Hot, dry 
weather; 
poor grow­
ing condi­
tions .
Rotation excluding corn and 
sorghum. Where feasible, ir­
rigate during dry periods. 
Practice balanced soil fer­
tility.
Stem canker
(Diaporthe pha- 
seolorum var. 
caulivora) 
R.P.D. No. 504
Scattered plants wilt, wither, 
and die with dead, dried leaves 
still attached. Dark, reddish- 
brown to tan girdling cankers 
on stem; usually at 4th or 5th 
nodes. Disease occurs from mid- 
July on to harvest.
Crop refuse 
and seed; 
spread by air- 
and water­
borne spores, 
and infected 
seed.
Wet weath­
er, June 
to harvest.
Same as bacterial blight. 
Tolerant varieties are avail­
able .
Disease,
(Pathogen), 
Reference* Symptoms
Survives and 
spreads Favored by Controls
Pod and stem 
blight (Diaporthe 
phaseolorum var. 
sojae)
R.P.D. No. 504
Near-mature plants show numer­
ous, black specks,fungus fruit­
ing bodies (pycnidia), in 
straight rows along the stem 
and scattered on the pods. Sow­
ing shriveled, moldy seed re­
sults in seed decay and seed­
ling blight.
Same as stem 
canker.
Wet weather, 
July to 
harvest.
Same as bacterial blight. 
Tolerant varieties are 
available.
Sclerotinia stem
rot (Selerotinia 
selerotiorum) 
R.P.D. No. 504
Plants may die early with leaves 
remaining attached. White, cot­
tony mold forms on lower stems. 
Large, irregular, black bodies 
(sclerotia) form in cottony mold 
and inside stem and pods.
Soil and seed; 
spread by mov­
ing soil and 
infected seed.
Cool, wet 
weather.
Same as bacterial blight. 
Fungus attacks a wide range 
of crop and weed plants.
Seed decay, seed­
ling blights 
(Pythium species 
and numerous 
other organisms) 
R.P.D. No. 504
Seeds rot, stand is thin. Seed­
lings may rot before emergence; 
or may be yellow, stunted, and 
die. Root or crown rotting, or 
both, are obvious. Pythium rot 
is often soft, water-soaked, and 
brown; roots often badly decayed.
Soil, crop de­
bris , and seed; 
fungi and bac­
teria spread 
by moving soil, 
infected seed, 
water, and air.
Cold,wet 
soil after 
planting.
Same as bacterial blight.
Sow only top-quality seed 
germinating at least 80-85%. 
Avoid poorly drained areas 
subject to flooding.
Soybean mosaic 
(Soya Virus 1) 
R.P'.D. No. 505
Plants somewhat stunted with dis­
torted (dwarfed, crinkled, puck­
ered, or ruffled) leaves, often 
narrower than normal. Pods may 
be stunted, flattened, or curved; 
contain fewer and smaller seed. 
Seed coat shows dark brown or 
black mottling.
Living plants; 
virus spread 
by aphids, 
other insects, 
and infected 
seed.
Dry weath­
er .
Sow large seed free of dark 
mottling. Rogue infected 
plants in seed-production 
fields. Varieties differ 
widely in susceptibility. 
Symptoms are masked at high 
temperatures (above 88° F.).
Disease, 
(Pathogen), 
Reference Symptoms
Survives and 
spreads Favored by Controls
Yellow mosaic
(Phaseolus 
Virus 1)
R.P.D. No. 505
Younger leaves show scattered 
yellow mottling, spots, or an 
indefinite band along the ma­
jor veins. Later, rusty, dead 
spots form in yellowed areas. 
Plants not noticeably stunted.
Living host 
plants.
Warm, dry 
weather.
Not necessary. Virus is not 
seedborne.
Bud blight 
(mostly tobacco 
ringspot virus) 
R.P.D. No. 505
Symptoms very variable. Termi­
nal bud on young plant turns 
brown, dies, and forms shepherd’s 
crook. Plants often stunted to 
severely dwarfed, produce few 
or no pods, remain green until 
frost. Pods may drop early or 
develop purple blotches. Usual­
ly starts at field border and 
progresses inward.
Many living 
host plants, 
soil, and 
seed; spread 
by young 
thrips, grass­
hoppers, prob­
ably other in­
sects, and nem­
atodes .
Warm, dry 
weather.
Same as soybean mosaic. Grow 
8 or more rows of corn as 
barrier between clover or 
alfalfa fields and noncul­
tivated areas. Kill broad- 
leaf weeds in noncrop areas 
before soybeans emerge. Most 
common after nearby clover or 
alfalfa fields have been 
harvested or pastures dry 
up.
Soybean cyst 
nematode (Eet- 
erodera gly­
cines)
R.P.D. No. 501
Severely infected plants are 
stunted and yellowed (chloro­
tic) , even die in areas of 
fields. Pin-head sized, shiny 
white, yellow, or golden-brown 
cysts attached to roots. Lightly 
infested plants show no above-
Soil and crop 
debris; spread 
by soil con­
taining cysts.
Continuous 
growing of 
soybeans; 
sandy soils.
Observe state quarantine. 
Rotate 3-5 years with corn, 
sorghum, cereals, or alfal­
fa. Control weed hosts. Re­
sistant varieties available 
for certain races of the 
nematode.
ground symptoms.
HERBICIDE COM BINATIONS W IT H  LIQUID FERTILIZERS
W . M .
Herbicides are often combined to control more weed species, reduce herbicide carry­
over, or reduce crop injury. In addition to these advantages, tank-mixing and ap­
plying herbicide combinations with nonpressure nitrogen solutions of fluid ferti­
lizers offer savings in labor and time by eliminating at least one trip over the 
field. Interest in applying herbicides with sprayable fluid fertilizers will prob­
ably rise because of a growing labor shortage, increased custom application of fluid 
fertilizer, and a greater variety of herbicides and herbicide combinations avail­
able for crops. Also, under a recent EPA policy concerning tank-mixes of pesti­
cides, growers have more flexibility as long as state pesticide and fertilizer reg­
ulations and label instructions are not violated.
Our goal in combining herbicides is to take advantage of their good features and 
reduce their faults. For example, a herbicide effective primarily on grass weeds 
may be combined with one more effective on broadleaf weeds. Many of the combina­
tions used in corn utilize atrazine as the broadleaf component. Lasso, Ramrod, 
Sutan, or Princep may be mixed with atrazine (AAtrex) to provide improved control 
of annual grasses, including fall panicum and crabgrass.
Some combinations are formulated together as a "package mix" while others are tank- 
mixed. Tank-mixing allows greater flexibility in adjusting rates of the components 
to fit local weed and soil conditions.
The compatibility of the specific herbicide combination with the sprayable fluid 
fertilizer must be determined in advance. The herbicides must be compatible not 
only with each other but also with the fluid fertilizer. Many labels give direc­
tions on tank-mixing herbicide combinations with fluid fertilizers. However, it 
is advisable to test every batch of fertilizer for compatibility before the herbi­
cide is added to avoid a tankful of unusable product. Batches can vary in pH, type 
and concentration of certain salts, and the percentage of water content. These 
even minor differences may affect compatibility.
All you need to test for compatibility, besides the herbicides and fluid fertilizer, 
is a teaspoon, two 1-quart jars, and a compatibility agent. Test as follows:
1. Add 1 pint of the sprayable fluid fertilizer that will be used as the herbicide 
carrier to each quart jar.
2. Add 1/4 to 3/8 teaspoon (1/4 teaspoon is equivalent to 2 pints per 100 gallons 
of liquid fertilizer) of a compatibility agent to one jar. Mark the jar "with" to 
indicate a compatibility agent has been added.
3. To each jar add the correct amount of herbicide. Add each herbicide separately 
with the wettable powders first, flowables second, and liquids last. Shake the jar 
for 5 to 10 seconds after each addition.
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To determine the amount of herbicide to add in this test, the gallons of fertiliz­
er to be applied per acre must be known. This will depend upon the fertilizer anal 
ysis and the amount of nutrients desired. For illustration we will assume 25 gal­
lons are needed. Therefore, for each pound of the wettable powder product required 
add 1.4 teaspoons and for each quart of herbicide product add 1 teaspoon to the 1 
pint of fluid fertilizer. For changes in spray volumes or herbicide rates, simply 
make proportional changes in the amounts added in the test.
4. Close jars and shake to thoroughly mix.
5. Let jars stand for 5 minutes and check for formation of large flakes, gels, or 
precipitates. Also observe if the herbicide cannot be physically mixed with the 
liquid fertilizer but remains as small oily particles in the solution.
If incompatibility of any of the above forms occurs in the jar with the compatibil 
ity agent added, the fluid fertilizer and herbicide combination should not be mixed 
in the same spray tank. On the other hand, if incompatibility occurs only in the 
jar without the compatibility agent, use a compatibility agent in the tank-mix.
6. Allow the jars to stand for another 30 minutes and check again. If vigorous 
shaking mixes any separated layers of fertilizer, herbicides, and compatibility 
agent, it is possible to apply them together provided vigorous agitation is main­
tained in the spray tank while spraying.
The following procedures will help insure successful results from application of 
herbicide combination with fluid fertilizers:
1. Check compatibility on a small proportional scale before mixing tankfuls in the 
field.
2. Place a 20- to 35-mesh screen or wetting basket over the filling port of the 
spray tank. Add all materials through the screen.
3. Fill the spray tank half full with the fluid fertilizer and begin agitation.
4. If a compatibility agent is necessary, add it to the fertilizer agitating in 
the tank.
5. Be sure tank contents are vigorously agitated while mixing and applying.
6. If a wettable powder is used, make a slurry with the fluid fertilizer and add 
slowly to the tank. Add wettable powder first, flowables second, and liquids last.
7. If a flowable product is used, premix one part flowable with one part water 
and add diluted mixture slowly to tank. The fluid fertilizer may be substituted 
for the water after compatibility has been checked.
8. Liquids should also be premixed with two parts water or the fertilizer carrier 
before adding into the tank.
9. Complete filling the spray tank with the sprayable fluid fertilizer and main­
tain good agitation.
10. Extra care must be given in applying herbicide combinations with fluid ferti­
lizer to insure (a) that the correct herbicide rate is applied, (b) that the mixture 
is distributed uniformly, and (c) that all directions concerning applications of 
the herbicides are followed. Do not apply the herbicide-fertilizer mix overtop any 
crop plants as injury will result.
48
A PEST M ANAG EM ENT PROGRAM FOR MITES
IN  ORCHARDS
R. H.M eyer
Commercial apple orchards are sprayed 12 to 15 times a year in southern Illinois 
to control a wide variety of diseases and insects. Spider mites became a big 
problem when organic insecticides were introduced in the late 1940's. New pesti­
cides were developed to control mites, but they became quite expensive since mites 
became resistant to them after three seasons of use. Plant-feeding mites became 
resistant to new persistent organophosphorus insecticides even more quickly. As 
the organophosphorus insecticides began to replace all other insecticides in the 
1960's, it was found that the most important predator, another mite THeoseiulus 
fallacis (Garman), also became resistant after four to five seasons. This was the 
key to a new management program.
In several years of experimentation it was discovered that fungicides have very 
little effect on mite populations. Organophosphorus insecticides that have been 
in use for several years do not harm the predators, but new organophosphorus in­
secticides, as well as all new miticides, have to be tested for their effect on 
the predators. It is now possible to use pesticides that spare the predators all 
through the season. The miticides Morocide, Galecron, and Fundal kill as many 
predators as plant-feeding mites. A single application of these may be used with­
out serious harm early in the season before predatory mites move from the ground 
litter into the trees, but continued use through the season may seriously reduce 
the predatory mite population. Sevin is very destructive to predators but may be 
used lightly on the trees shortly after bloom without serious harm.
Figure 1 is a diagram of the main features of the mite management program. The 
predatory mite and the two-spotted spider mite, Tetvanychus uvtieae (Koch), over­
winter on the trunk and ground litter as mature females. European red mites, Pan- 
onyohus ulmi Koch, overwinter on the underside of twigs as eggs. Red mites lay 
eggs later in the fall than predators that are active and so get a great numerical 
advantage. Plant spray oil is applied at the time of bud break in the spring to 
reduce these numbers as well as to control other pests. Spotted mites are not 
always present, but when they are they help to build up the predatory mite popu­
lations in the ground litter in the spring. Orchard managers watch the increase 
of the red mite populations, and if they increase rapidly and threaten to reach 
economic levels, a miticide is applied for suppression. This miticide should be 
one that does not kill the predatory mite, such as Plictran. In about a fourth 
of the orchards no miticide is needed. One miticide application is usually suf­
ficient. Once the predatory mite becomes numerous enough to bring mites under 
control, it will continue control through the season.
Ground litter plays an important part in the overwintering of the population and 
in increasing the number in the spring. The predatory mites have been observed 
to control mites on other fruit crops and on a limited basis on field crops such 
as soybeans.
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Single spray to suppress Red Mite
Figure 1. Orchard mite management system.
M A N A G IN G  CORN ROOTW ORM  POPULATIONS
W. H. Luckmann, S. Evrard, J. Shaw
Measuring and predicting insect populations are important activities in insect-pest 
management. Use of insecticides must be justified, and justification is based on 
need. We are devoting considerable research and extension effort to predicting po­
tential for damage from the western and northern corn rootworms. We are making 
progress and are beginning to develop guidelines for the future. A brief review 
of biology and a summary of results to date should be helpful to you in your corn 
rootworm control program in 1974.
The northern corn rootworm (NCR) and the western corn rootworm (WCR) are major pests 
of corn, especially in the north-central region of the United States. Distribution 
extends beyond this area, but damage by the larva is usually negligible south of 
latitude 30° N. The NCR is most abundant in North America in an area roughly lat­
itude 37° to 45° N, longitude 80° to 100° W. The WCR is dispersing to the east, 
and it is currently most abundant in an area roughly latitude 40° to 45° N and 
longitude 85° to 105° W. Numerous isolated infestations of each species occur be­
yond these general boundaries south to the Mexican border and into Ontario, Canada, 
with new infestations reported each year. The two species are indigenous to North 
America.
The WCR is a product of modern agriculture. It intensified as a problem in irri­
gated corn in Nebraska about 30 to 40 years ago. It developes resistance to the 
cyclodiene soil insecticides in the 1950's, and the resistant strain began to mi­
grate and disperse northward and eastward. Up to 1955, the WCR was found only in 
Nebraska and portions of Colorado, Kansas, South Dakota, and western Iowa. Since 
then it has moved eastward and northward into major corn-producing states.
The biology of the two species is very similar. In nature, corn is probably the 
only host, though it has been shown experimentally that the immatures of both spe­
cies can develop to varying degrees on 14 to 18 species of grasses. Adults feed on 
the tassels, silks, pollen, and kernels of corn and on the fruiting structures of 
many other plants, including weeds.
There is one generation per year. Most eggs are laid in August in the soil in corn­
fields. The eggs are usually concentrated in the rows at the base of the corn plants 
in nonirrigated fields and between rows in fields with irrigation. Following ovi- 
position, eggs develop slightly and dispause through fall and winter. In the north- 
central region, the eggs begin to hatch about mid-June and first adults appear 
about mid-July. Some eggs will not have hatched by the time first adults appear. 
Thus the eggs stage lasts about ten months, although, experimentally, a few eggs 
of the NCR have been shown to go through two winters.
The larvae feed on corn roots and concentrate near the base of the plant. The lar­
vae plus pupal stages last about one month.
In laboratory cages, adult rootworm females will live about two months and oviposit 
for about three weeks, during which time they will deposit 300 to 350 eggs. In the
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field, adult life probably does not exceed 5 or 6 weeks. There is a preoviposition 
period of 2 to 2-1/2 weeks.
The adults feed on pollen and may remain for a considerable time in the field where 
they emerge. Later they disperse, seeking pollen in late-maturing fields, alfalfa, 
and ornamental plants. NCR adults congregate in tips of ears of corn, whereas the 
WCR adult has less tendency to congregate. Thus, counts made in ear tips will show 
a predominance of NCR adults, whereas casual visual counts in the same field and at 
the same time show a predominance of WCR adults.
The NCR and WCR live together and have similar habits, and there is some interaction 
between the two species. Several researchers have reported a displacement of the 
NCR by the WCR. Interspecific matings have been observed in the fields, and F^ pro­
geny of crosses were produced in the laboratory. The Fi adults have the phenotype 
of the WCR.
Larvae of the NCR and WCR are resistant to the cyclodiene insecticides over much of 
their range. Organophosphate and carbamate soil insecticides applied at planting 
time are used for control. Crop rotation is also a means of control. Usually, only 
the larvae are damaging, but adults congregating and feeding on fresh silking ears 
can interfere with pollination, and in these instances insecticides are applied for 
adult control.
SWEET CORN
Predicting potential for high damage and potential for low damage is the first step 
in managing corn rootworm populations on sweet corn. We have found that canning 
sweet corn has a very low potential for damage from rootworm larvae if certain pro­
cedures are followed.
The following guidelines have been developed for Illinois to assist in avoiding or 
reducing damage from northern and western corn rootworm larvae. The written guide­
lines and Figure 1 should be used in planning your planting schedule. The guide­
lines and pest-management program are dependent entirely on planting sweet corn fol­
lowing sweet corn. Further, these planting guidelines apply only to sweet corn fol­
lowing sweet corn where the crop was mechanically harvested the previous year, or 
if hand-harvested, the standing stalks were mechanically destroyed immediately fol­
lowing harvest.
Category 1. Current year's planting is scheduled for fields that were mechanically 
harvested on or before August 8 the previous year. Little to no rootworm oviposi- 
tion occurred in these fields. Potential for larval damage during the current sea­
son is negligible. No rootworm soil insecticide is needed.
Category 2. Current year's planting is scheduled for fields where crop was har­
vested after August 8 and before spray program began for European corn borer and 
corn earworm the previous year. Rootworm females oviposited some eggs in these 
fields with potential for damage low to moderate. Use a soil insecticide at plant­
ing time for prevention of damage by rootworm larvae.
OR
Schedule these fields for planting after June 5, and no soil insecticide is needed. 
Rootworm eggs will hatch, and most larvae will perish in fields planted to corn 
after this date.
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1DATE OF CROP HARVEST
Figure 1. Potential for damage by northern and western corn rootworm larvae where 
sweet corn is planted in fields that contained sweet corn the previous year. Corn 
planted on Category 1 site (fields that contained sweet corn last year and were me­
chanically harvested before August 8) have potential for low to no damage.
Category 3. Current year's planting is scheduled, for fields where crop was har­
vested after mid-August and no European eorn borer spray program was in effect. 
These fields were very attractive for oviposition by female rootworms in the pre­
vious year. Potential for damage by rootworm larvae is moderate to high. Use a 
rootworm soil insecticide at planting.
Category 4. Current year's planting is scheduled for fields that received sprays 
for European corn borer and eorn earworm the previous year. The insecticides used 
for controlling these stalk and ear pests are very toxic to adult corn rootworms, 
and rootworm oviposition was suppressed or virtually eliminated. Potential for 
damage from rootworm larvae is negligible. No rootworm soil insecticide is needed.
FIELD CORN
This report was prepared in mid-October to meet publication deadlines, and some 
data were still to be gathered from the fields before we could analyze results of 
the rootworm prediction research conducted in 1973. However, it is necessary to 
initiate certain activities in 1974 in order to begin a pest management program for 
corn rootworms in 1975.
Remember that adults in your fields in August lay eggs that produce larvae that 
attack corn roots the following year. In our research, we are attempting to cor­
relate number of adults in a corn field with number of eggs in the soil. These 
guidelines will be available to you at the time of the Custom Spray Operators Train­
ing School, or some time during the season in 1974. Therefore, you will find it
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worthwhile to examine your corn fields for rootworm adults during August in 1974 to 
determine need for soil insecticides in 1975. At this time, we suggest that you 
examine your fields two times, between August 5 and August 25, and count the number 
of adults per plant. Take along a pencil and paper and keep accurate counts and rec­
ords. Examine 50 plants* and be sure to examine the tips of the ears, since a large 
number of adults will seek that location for feeding. August is the critical month, 
and the most important time to check your fields is between August 5 and August 25. 
Keeping accurate records of adult abundance in your corn fields in 1974 will save 
you hundreds to thousands of dollars in 1975.
ADULT SUPPRESSION IN FIELD CORN
Tests were conducted in several fields near Bloomington, Illinois, in 1973 to meas­
ure the effectiveness of aerial applications of Sevin-4 for reducing numbers of 
adult corn rootworms in the field, and consequently for suppression of rootworm ovi­
posit ion in the field. Sevin-4 oil at 1 quart per acre (1 pound of active ingredi­
ent per quart) was applied by airplane, and a portion of one field was also treated 
with Sevin 80W at 1 pound of active ingredient per acre. The fields were treated on 
August 11, after some rootworm oviposition had already taken place. The treatments 
were evaluated on the basis of persistence of residues on the foliage, number of 
adult rootworms in the field, and number of eggs per pint of soil at field harvest.
The data in Figure 2 show the persistence of Sevin-4 oil and Sevin 80W in laboratory 
tests using foliage collected from a single field treated with the two formulations 
of Sevin. The data in Figure 3 illustrate the degree of suppression of adults in 
four fields treated with Sevin-4 oil. Approximately one-third to one-half of each 
of the experimental fields was left unsprayed. The histogram in Figure 4 shows ex­
tent of oviposition by rootworm adults in treated and untreated portions of the four 
experimental fields.
Figure 2. Percent moribund and dead corn root- 
worm adults exposed for 24 hours to treated 
and untreated corn leaves collected from fields 
sprayed by airplane with Sevin 80W (rain 24 and 
72 hours after treatment) in Illinois.
Figure 3. Suppression of adult corn rootworms 
in fields sprayed by airplane with 1 quart of 
Sevin-4 oil per acre on August 11, 1973, in 
Illinois.
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Figure 4. A comparison of number of corn rootworm eggs 
per pint of soil at harvest in four fields of corn 
sprayed by airplane on August 11, 1973, for the sup­
pression of adult corn rootworms in Illinois.
The data show that the Sevin-4 oil is more persistent than Sevin 80W and that a 
single application will reduce the adults in a field and suppress oviposition in 
the soil. However, it is obvious from Figures 3 and 4 that despite the effective­
ness of the treatment with Sevin-4 oil, oviposition remained high in one field, 
and more tests are needed to determine the dependability of this method of root- 
worm control. Therefore, we do not recommend adult suppression as a substitution 
for rootworm soil insecticides in 1974. More tests will be conducted in 1974.
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RESULTS OF 1973 CORN ROOTW ORM  CONTROL  
IN  DEM ONSTRATION PLOTS
D . E . K u b lm a n
A corn rootworm control demonstration was conducted in cooperation with James 
Darrah, Little York, Henderson County, during 1973. The field selected for the 
test was heavily infested with northern and eastern c o m  rootworms in 1972. Soil 
samples collected from around the base of corn plants in March, 1973, contained an 
average of 27.8 rootworm eggs per pint of soil.
Our thanks and appreciation are extended to James Darrah and J.C. Eisenmayer, senior 
Extension adviser, Henderson County, for their assistance and cooperation in con­
ducting this rootworm control demonstration.
PURPOSE
The objective of the demonstration was to evaluate the performance of several soil 
insecticides currently used by Illinois farmers to control corn rootworms. This 
program was initiated in 1968 under the leadership of H.B. "Pete" Petty and has 
been continued on an annual basis in different fields in different counties in Illi­
nois. The insecticides evaluated are currently on the market or are within a year 
or two of having full federal label clearance.
METHODS
The insecticides evaluated during 1973 were carbofuran (Furadan 10G), Bux 10G, Das- 
anit 15G, Dyfonate 15G and 20G, phorate (Thimet 15G), Mocap 10G, and Landrin 15G.
In addition, Counter (formerly known as A.C. 92100), an experimental organic phos­
phate insecticide of American Cyanamid, was included. The latter insecticide will 
have a temporary label and sales permit in 1974. .
The granular insecticides were applied at planting on May 21, 1973, using a Gandy 
applicator. Counter and Furadan were applied at rates of 1.0 and 0.75 pound of 
active ingredient per acre (a.i.p.a.) as a 7-inch band and "in the furrow" ahead 
of the planter press wheel. Bux, Dasanit, Dyfonate, Mocap, Landrin, and Thimet 
were applied at 1 pound a.i.p.a. in a 7-inch band ahead of the press wheel. Treat­
ments were replicated two times, using four rows per plot. Application rates were 
calculated and based on 40-inch row spacings.
Broadcast treatments of several liquid rootworm soil insecticides were applied in 
20 gallons of water per acre and disked in immediately after application. Furadan 
4F was applied at 2 pounds a.i.p.a. and Bux 2E, Dasanit 6E, Dyfonate 4E, and Mocap 
4E were applied at 3 pounds a.i.p.a. Each treatment was ten rows in width but was 
not replicated.
The performance of the various soil insecticides in controlling c o m  rootworms was 
evaluated by using a "root rating" system, based on a scale of 1 = no damage and 
5 = severe damage. The five categories used to rate rootworm damage are as follows:
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1 = No visible damage, or with a few minor feeding scars.
2 = Some roots of system with feeding scars, but no roots eaten off to within 1 1/2
inches of the plant.
3 = Several roots eaten off to within 1 1/2 inches of the plant, but never the
equivalent of an entire node of roots destroyed.
4 = One node of roots completely destroyed.
5 = Two nodes of roots completely destroyed.
The root systems of ten plants from each replicate were examined and rated for dam­
age for band and furrow treatments; 20 plants were examined and rated for the broad­
cast treatments.
RESULTS
The rootworm infestation in this test field was relatively light, but significant 
differences in control between insecticides were still noted. Furadan and Counter 
gave significantly better control of corn rootworms, based on root-damage ratings, 
than any other soil insecticide (Table 1). Furadan and Counter were equally effec­
tive, whether applied "in the furrow" or as a 7-inch band ahead of the press wheel 
at rates of 1.0 and 0.8 pound a.i.p.a. Acceptable control of rootworms was also 
obtained by using Dyfonate 15G and 20G, Dasanit, Landrin, and Thimet. Bux and Mo- 
cap were relatively ineffective in this test when compared with the untreated plots 
(Table 1). .
A broadcast treatment of Furadan at 2 pounds a.i.p.a. gave the best control of root- 
worms of all insecticides broadcast (Table 2). Dasanit at 3 pounds a.i.p.a. also 
gave good control. Dyfonate and Mocap at 3 pounds a.i.p.a. gave borderline con­
trol. Bux gave inadequate control of corn rootworms when broadcast at 3 pounds 
a.i.p.a.
CONCLUSIONS
Based on field results in Illinois and at other midwestern institutions, we suggest 
planting-time treatments with Furadan or Counter at 1 pound a.i.p.a. if a severe 
rootworm infestation is anticipated (see 1974 Suggested Insecticide Guides, Insect 
Control for Field Crops, later in this book). Furadan can be applied as a 7-inch 
band or "in the furrow" ahead of the planter press wheel. Counter should be ap- 
Pl ied in a 7-inch band ahead of the press wheel, although corn tolerance to Coun­
ter applied "in the furrow" is excellent. A band application of Furadan or Coun­
ter will give better control of rootworms in a heavy infestation than an "in the 
furrow" application. If rootworm infestations are expected to be light to mod­
erate, we suggest planting-time applications of Counter or Furadan at 0.75 pound 
a.i.p.a. or Dasanit, Dyfonate, Landrin, or Thimet at 1 pound a.i.p.a.
We are no longer recommending Bux 10G or Mocap 10G for control of c o m  rootworms 
in Illinois. These soil insecticides have given inconsistent control of c o m  root- 
worms in demonstration plots in Illinois. We do not know the reason for the sudden 
advent of poor control of rootworms where Bux has been used. During 1968-1971, Bux 
gave good rootworm control in county demonstration plots. In 1972, rootworm con­
trol with Bux was variable, with no yield savings. Based on 1972-1973 results in 
Illinois and data from other states, we believe there is a likelihood of poor root- 
worm control in the future where Bux or Mocap is used. There may be instances where 
Bux or Mocap will give acceptable rootworm control, but this is uncertain.
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We do not recommend broadcast applications of liquid formulations of corn root- 
worm soil insecticides in Illinois at this time.
Broadcast applications of liquid soil insecticides such as Furadan 4F and Dasanit 
6E, while giving effective rootworm control, have definite limitations. With the 
exception of Bux, none of the insecticides have label clearance for controlling 
rootworms on a broadcast basis. Although some growers may find an advantage in a 
"one-shot" application of a tank-mix combination of a herbicide, soil insecticide, 
and fertilizer at planting time, this advantage may be more than offset by other 
factors. For example, the cost of insecticide will increase two or three times 
because higher rates are needed to obtain good rootworm control. Compatability of 
the insecticide with liquid fertilizers may also be a problem. Perhaps the greatest 
shortcoming of broadcast applications of liquid soil insecticides is hazard to the 
user. The liquid formulations of soil insecticides are, for the most part, more 
hazardous to use than their granular counterparts. The dermal and oral toxicity 
of liquid formulations of Dyfonate 4E, Dasanit 6E, and Mocap 4E is greater than for 
the granular formulations of these same products. The oral toxicity of liquid Fur­
adan is also high, although dermally it is relatively safe. If these insecticides 
are applied as sprays on windy days, the operator should by all means wear protec­
tive clothing, including goggles and respirator.
Table 1. Corn Rootworm Control, Demonstration Plot, Darrah Farm, Henderson 
County, Illinois, 1973
Insecticide Rate, Rootii/
and lb. active damage
formulation Placement ingredient per acre rating
Furadan 10G In furrow 1 . 0 1.05
Furadan 10G In furrow .8 1.35
Furadan 10G 7" band 1.8 1.40
Furadan 10G 7" band .8 1.30
Counter 15G In furrow 1 . 0 1.20
Counter 15G In furrow .8 1.40
Counter 15G 7" band 1 . 0 1.25
Counter 15G 7" band .7 1.45
Dyfonate 15G 7" band 1 . 0 1.70
Dasanit 15G 7" band 1 . 0 1.75
Thimet 15G 7" band 1. 0 1.80
Landrin 15G 7" band 1 . 0 1.85
Dyfonate 20G 7" band 1 . 0 2.05
Mocap 10G 7" band 1. 0 2.30
Bux 10G 7" band 1. 0 2.75
Check . . . 2.87
a/ Each mean based on 20 observations (2 replications times 10 roots); 1 to 5
root-damage rating scale; planted May 21, 1973; evaluated for rootworm damage
on July 16, 1973
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Table 2. Corn Rootworm Control With Broadcast Treatments, Darrah Farm, 
Henderson County, Illinois, 1973
Insecticide
and
formulation
Rate, Root:?/ 
lb. active damage 
ingredient per acre rating
Furadan 4F 2.0 1.10
Dasanit 6E 3.0 1.60
Dyfonate 4E 3.0 1.90
Mocap 4E 3.0 2.15
Bux 2E 3.0 3.10
Check -- — 3.43
a/ Each mean based on 20 observations; 
rating scale; planted May 21, 1973; 
worm damage on July 16, 1973.
1 to 5 root-damage 
evaluated for root-
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W EED CONTROL IN  DIFFERENT TILLAGE SYSTEMS
J. L . W illia m s ; Jr.
PREPLANT TILLAGE ■
Several preplant tillage systems are employed in crop production in the Midwest.
Since seedbed preparation is very important, let us check the effect of this till­
age. A look at the soil surfaces at planting time will give us a key to the effect 
on weed control.
In conventional tillage the plow turns under all trash and established weeds for 
a weed-free seedbed. The strip-lister system approaches a clean seedbed by leav­
ing a freshly exposed area over the row and partially covering the weeds and trash 
in the middles. The chisel plow produces some subsurface cutting of weed roots 
but does not cover the trash, and some weeds escape control. Narrow-strip till­
age or "no-till" results in clean tillage only in a very narrow row. The middles 
are left undisturbed with no control of weeds or covering of trash. Since weedy 
vegetation increases as the tillage decreases, the systems with less tillage have 
the greatest potential weed problem with potential reduction in corn yields (Table 1).
Several of these weeds can be present at planting time in the nonconventional sys­
tems, especially the no-till systems. This gives early species a chance to be­
come the dominant species. In most cases these are broadleaf weeds (smartweeds, 
ragweeds, 1ambsquarters, etc.). Generally the broadleaf weeds present at planting 
time are easily controlled by herbicides, and so are not a big problem. With this 
situation the no-plow systems favor annual grasses, and they then become the domi­
nant species. Also, after two to three years annual grass population usually tends 
to shift from foxtails to other more troublesome species such as fall panicum and 
crabgrass, thus creating a more serious problem for effective herbicide control.
In addition, perennial species increase with the decrease in tillage in the plant­
ing systems (Table 2). There can be herbaceous or woody species such as sassa­
fras and brambles. The increase in fall panicum and perennial weeds can be readily 
reversed by conventional tillage (moldboard plow).
Several other factors contribute to the difficulty of obtaining effective weed con­
trol from herbicides on the no-plow systems. First of all, we find that the soil 
is quite compact, not fluffed up as it is with moldboard plowing. Water penetra­
tion is slowed down, and consequently so is movement of chemical into the soil. In 
addition, the tight soil which still has the trash on the surface serves as an ex­
cellent medium for the germination of weed seeds. Weed populations are higher on 
these no-plow systems than on the wheel-track and conventional systems.
With the no-plow systems the trash remains on the surface, where it can intercept 
herbicides to slow the rate at which they reach the soil where the weed seedlings 
are germinating.
Since the crop is normally planted after the first of April, large numbers of weeds 
have emerged on the no-plow systems at planting time. Normally plowing and seedbed
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preparation eliminate this crop of weeds. Not only do we need residual activity 
from our herbicides for no-plow systems but contact activity as well.
What does all this mean to the grower? Systems with decreased tillage rely heav­
ily on herbicides and put more pressure on the herbicide system used for weed con­
trol. Weed control is a must for success with no-till planting. Yields are re­
duced proportionately to the weedy species present.
This is a large requirement for a single compound and has lead to mixtures to 
achieve this goal. Although no-till has not been very successful in soybeans, 
reasonable success has been accomplished in corn. Some of the better combinations 
in research plots are three-way mixtures (Table 3).
SOD INFLUENCE
It is generally accepted that "sod plant" is done in an established perennial sod 
with no tillage or zero-tillage equipment.
Heavy sod is a good smother crop and does influence weed control on no-till. Its 
competitive ability will effectively control most annuals as well as some warm- 
season perennial weeds. The first year of no-till planting on a heavy established 
perennial or annual cover crop such as winter rye sod presents very little weed 
problem for corn; however, weak and open sods do present some weed problems the 
first year. In both cases, the weed problem increases with the increased number 
of seasons out of established sod if you are planting in the previous year's crop 
residue. This is the reason for different herbicide suggestions for no-till sod 
planting and for planting in the previous crop's residue.
Soil type, organic matter, sod density, and moisture conditions following the treat 
ment will influence the sod kill with the herbicides that are effective through the 
soil. Do not forget that mixed sods will react as a composite, and for complete 
kill a herbicide and rate must be used that will kill the most tolerant species in 
the mixed sod.
Yields are reduced proportionately to the percent of viable sod left in the pro­
duction field.
NO-TILL DOUBLE CROP
Double-crop soybeans are planted into undisturbed small-grain stubble following 
harvest of barley or wheat about the first week in July. Even though sometimes 
inconspicuously small, weeds are generally present when the grain is harvested. 
Control of these weeds requires a herbicide treatment possessing excellent contact 
activity. Residual preemergence activity is also needed for those few weeds which 
germinate after planting. Results of Purdue tests illustrate typical responses 
(Table 4). Volunteer small grain becomes evident when the soybeans are 6 to 12 
inches tall. However, the soybeans grow away from it.
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Table 1. Effect of Tillage on Weeds Present and on Poten­
tial Reduction in Corn Yield (Purdue Studies)
Tillage
Yield potential with 
complete weed control
No weed control 
Weeds per Yield reduc- 
Square foot tion, percent
Moldboard plow 127 bushels 8 26
Chisel-plant 119 bushels 62 59
No tillage 128 bushels 85 74
Table 2. Average Number of Perennials per 300 Square Feet After
Three Years in the Tillage System (Purdue Studies)
Conventional
tillage Chisel No-till
Canada thistle 6 44 78
Milkweed 1 10 11
Horsenettle 7 46 32
Nightshade 0 24 16
Table 3. Effect of Tillage System and Herbicide Treatment Applied
at Planting on Weed Control (1972 Purdue Studies)iL'
Weeds per 8 square feet
Conventional
Herbicides^/ tillage Chisel No-till
alachlor 1 1/2 + Fall panicum 5 17 86
simazine 2 + Lambsquarters 0 0 0
paraquat 1/4 + Pigweed 0 0 0
X-77 1/2% v/v
alachlor 1 1/2 + Fall panicum 0 9 110
cyanazine 2 + Lambsquarters 0 0 2
paraquat 1/4 + Pigweed 0 10 5
X-77 1/2% v/v
alachlor 1 1/2 + Fall panicum 13 26 86
atrazine 2 + Lambsquarters 0 0 0
paraquat 1/4 + Pigweed 0 0 0
X-77 1/2% v/v *
atrazine 3 + Fall panicum 488 691 134
paraquat 1/4 + Lambsquarters 0 0 0
X-77 1/2% v/v Pigweed 0 0 0
Untreated Fall panicum 506 111 208
Lambsquarters 62 762 118
Pigweed 4 121 93
a/ Tracy sandy loam (tillage systems established for 5 years); treatments applied 
on April 28, 1972 (no cultivation).
bj Pounds active ingredient per acre, except X-77 surfactant expressed as percent 
on volume basis.
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Table 4. Double-Crop Soybeans, October Visual Estimates (1972 Purdue Studies)
Herbicides^/
Percent control
Grass Broadleaves
paraquat + X-77 (1 + 1/2%) 65 72
linuron + paraquat + X-77 (3/4 + 1/2 + 1/2%) 85 77
alachlor + linuron + paraquat + X-77 
(2 + 3/4 + 1/2 + 1/2%) 93 79
glyphosate (1 1/4) 49 93
linuron + glyphosate (3/4 + 1 1/4) 76 95
alachlor + linuron + glyphosate 
(2 + 3 / 4 + 1  1/4) 81 95
alachlor + dinoseb + linuron (2 + 3 + 3/4)% 57 80
a/ Pounds active ingredient per acre, except X-77 surfactant expressed as percent 
on a volume basis.
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EXPECTATIONS FOR RESTRICTED-USE PESTICIDES
W . E . Preston
Section 3 (d) of the Federal Environmental Pesticide Control Act of 1972 requires 
that a classification system for pesticide products be devised to separate them 
into two distinct categories: general-use and restricted-use products. General-
use products would be available to the general public without restriction beyond 
label instructions. Restricted-use products would have to be applied by or under 
the direct supervision of applicators who are certified by EPA as having sufficient 
knowledge and training in their field to prevent unreasonable adverse effects from 
pesticides to the environment, including injury to applicators.
National distribution of proposed classification schemes during 1973 for comments 
and direction has culminated in the development of four alternative schemes, one> 
of which will finally be selected. All of the schemes are being further refined 
and modified by EPA, with the assistance of representatives of environmental, con­
sumer, state regulatory, chemical industry, and federal agency groups. Consider­
ations in the schemes include measures of toxicity, bioaccumulation, mobility, 
degradability, formulation, packaging, labeling, and accident or incident records. 
Each scheme requires the review and evaluation of each individual use for every 
individual product to be registered. A proposed plan for regulations on classi­
fication will be published in the Federal Register in early 1974. Final regula­
tions will be put into effect in October, 1974.
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TOTAL FARM W EED CONTROL
R a n d a ll N elson
Most of the herbicides used in Illinois are applied to corn and soybeans. This is 
not surprising since according to 1971 crop reports 88 percent of the cropland in 
the state was corn and soybeans harvested for grain, and that grain amounted to 96 
percent of the cash value of all crops harvested. Relatively speaking, these two 
crops also have a high dollar value per acre so that it is easy to realize finan­
cial gain from herbicide applications.
In advocating total farm weed control, I am not discouraging the use of herbicides 
on soybeans and corn but rather broadening the philosophy of weed control in these 
crops. If good weed control is to be obtained in row crops, weeds cannot be allowed 
to seed freely in other crops in the rotation or in noncropland surrounding the 
field. Nevertheless, small-grain stubble fields with thick stands of giant foxtail 
are common, as are fencerows heavily infested with weeds. Although the immediate 
economic incentive may be lacking, the long-range problem is obvious. Allowing 
these weeds to reproduce unchecked ensures continual problems in weed control. In 
order to reduce the weed seed supply in the soil and increase the chances of suc­
cessful control, it is important to practice good weed control on all farm acreage.
SMALL GRAIN
If good stands of wheat, barley, or oats are achieved, they can usually compete ef­
fectively with most weeds. If broadleaf weeds are a problem, 2,4-D or MCPA can be 
used. Apply the amine form of MCPA or 2,4-D at the rate of 1/2 pound (a.e., acid 
equivalent) per acre after the grain has tillered but before it begins rapid elon­
gation. MCPA is less likely to damage oats, but 2,4-D is more effective against 
some weeds. Winter wheat is more tolerant of 2,4-D, but it should not be sprayed 
in the fall.
If legumes are underseeded, don't treat with a herbicide unless weeds are a serious 
problem and then limit the amount of 2,4-D or MCPA to 1/4 pound (a.e.) per acre. 
MCPA is less injurious to legumes than 2,4-D. If legumes are seeded with winter 
wheat, up to 1/2 pound (a.e.) per acre of MCPA can be used.
Smartweed and wild buckwheat can be better controlled with Banvel (dicamba). Apply 
1/4 to 1/2 pint of Banvel per acre.
Brominal or Buctril (bromoxynil) at 1 to 2 pints per acre can be used on wheat and 
barley to control many broadleaf weeds, including some resistant to 2,4-D.
If stubble fields are not tilled after harvest, they can present very serious weed 
problems, because of the weed seed produced for the following year. Most of the 
broadleaf weed problems can be controlled effectively and inexpensively by 2,4-D, 
and Dowpon (dalapon) is good for grass control. Depending on weeds present, apply 
2,4-D at 1/2 to 1 pound (a.e.) per acre; 3 pounds per acre of Dowpon will control 
most annual grasses.
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FORAGES
Alfalfa and some clovers can be established without a companion crop with preplant 
herbicides such as Balan (benefin) and Eptam (EPTC), Eptam should be applied at 2 
quarts per acre and incorporated. It is more effective on grasses than broadleaves 
and can give temporary control of nutsedge early in the season. Balan can be ap­
plied up to 10 weeks before planting but needs to be incorporated immediately. A 
rate of 3 to 4 quarts per acre will control many annual grasses and some broadleaf 
weeds.
2,4-DB is an effective postemergence herbicide for both seedling and established 
legumes. Apply the ester formulation at 3/4 to 1 pound per acre (a.e.) depending 
on the weeds present. Do not spray the legume seedlings until they have reached 
the 3 to 4-leaf stage, although the smaller weed seedlings are easier to control.
Princep (simazine) can be used on dormant alfalfa that has been established for 
more than 12 months if a grass-alfalfa mixture is not desired. Depending on soil 
type, 1 to 1-1/2 pounds per acre can be applied after the first killing frost but 
before the ground is permanently frozen.
PASTURE
Chemical weed control in pastures must be part of a total program of good manage­
ment including proper grazing, good fertilization, and reseeding if necessary.
For most broadleaf weeds 2,4-D at 1 pound (a.e.) per acre will give good control. 
Milk cows must not graze on the pasture for seven days after application because 
of possible residue in the milk, but other livestock need not be removed. If woody 
plants are problems, 2,4,5-T or silvex is more effective. After applying 2,4,5-T, 
do not allow dairy cows to graze on the pasture for six weeks; meat animals should 
not graze on the pasture within two weeks of slaughter.
NONCROPLAND •
Fencerows, ditch banks, and small nonfarmed areas are places of primary considera­
tion. Because ground cover is desirable in these areas, soil sterilants will not 
be discussed. Competitive vegetation can be a very effective way of controlling 
weeds on noncropland. Smooth bromegrass is an excellent species for this purpose.
It is best adapted for central and northern Illinois, while tall fescue should be 
planted in southern Illinois. It can be sown directly into existing vegetation, 
but if the ground can be lightly tilled, the chances of getting a good stand are 
greatly increased. The best times for sowing are April and early May or late August 
and September. These vigorously growing grasses are excellent competitors, do not 
need to be mowed, and do not tend to spread into cultivated land.
Certain herbicides can be used in conjunction with a seeding program to help con­
trol weeds before the grass is seeded. Dowpon is good for controlling grasses. The 
rate will vary depending on the size and species of grasses. Seedling annual grasses 
can be controlled with 2 to 3 pounds per acre while some perennial grasses may re­
quire up to 10 pounds. One pound per acre (a.e.) of 2,4-D will control most broad­
leaf weeds and can also be used after the grass has been established. Amitrole and 
amitrole-T are broad-spectrum herbicides which can control both grassy and broad­
leaf weeds. They can increase control of perennial broadleaf weeds such as Canada 
thistle or milkweed and help suppress perennial grasses. All of these herbicides 
usually decompose sufficiently within 4 to 6 weeks to allow new-seeded grass to grow.
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RECENT INSECT PROBLEMS IN  O NTARIO -  
A N  ENVIRO NM ENTAL DILEMMA
C. R . H a rris
In recent years use of organochlorine insecticides has been severely restricted in 
many countries, and some of these insecticides have been banned. In Ontario the 
use of aldrin, dieldrin, and heptachlor for agricultural purposes was banned in 1969, 
and in 1970 the use of DDT was restricted to two pest problems.
Using vegetables and field crops as an example, it is interesting to look at the 
insect problems which have occurred since then. Almost immediately after the ban­
ning of DDT, outbreaks of subterranean cutworms occurred on vegetable crops, par­
ticularly onions and carrots grown on organic soils. Other cutworm infestations 
of lesser importance occurred with vegetables grown on mineral soils. Work has be­
gun immediately to find alternative insecticides, and some effective alternatives 
have now been registered. However, the magnitude of this one problem dealing with 
a pest with a wide range of host plants should not be underestimated. After nearly 
four years' research involving efficacy, phytotoxicity, and residue studies, one or 
two insecticides are registered on a few vegetable crops. Data must still be ob­
tained on a number of other vegetable crops as well as on field crops subject to 
cutworm attack.
In the meantime, other problems have developed. The European corn borer is causing 
damage to sweet corn, peppers, and other crops. Replacement insecticides are avail­
able, but timing of application is critical. Research was initiated on this prob­
lem in 1970, but the program will require several more years' work before we are 
able to make reasonable recommendations for borer control. More recently flea 
beetle damage has increased, and in 1973 numerous complaints were received. Army- 
worms, the green clover worm, and climbing cutworms all appear to be on the in­
crease, and the insecticide generally recommended for use, carbaryl, does not pro­
vide really effective control. Alternative insecticides are available, but there 
are not enough economic entomologists to initiate the research to provide the 
necessary information for registration.
Other pest problems meriting concern at present are the onion maggot, which is show­
ing signs of tolerance toward organophosphorus and carbamate insecticides, and the 
potato beetle and corn rootworm, which are showing signs of tolerance to endosulfan 
and chlordane, respectively. Similar problems have developed with orchard insects. 
Generally speaking there has been in the past three years in Ontario a resurgence 
of some insect pests attacking agricultural crops.
The reasons behind this resurgence of insect pests are numerous, but there are prob­
ably four main ones.
1. As you all know, insect populations are cyclical in nature. The European corn 
borer is a good example. In the 1950's it was at outbreak levels. Inthel960's 
it began to drop off and by the mid-1960's was considered a minor problem. In 
the late 1960's it again began to increase, and in 1973 was present at high 
levels. Other insect species go through similar cycles, and thus to a consid­
erable degree the resurgence of insect pests can be attributed to natural causes.
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2. The problem of insect resistance is still with us. Some of the cutworm out­
breaks in Ontario can be attributed to development of cyclodiene insecticide 
resistance. In 1973 the potato beetle showed indications of resistance to 
endosulfan and the corn rootworm to chlordane, and some strains of onion mag­
got are showing tolerance to organophosphorus and carbamate insecticides.
3. With few exceptions, the organochlorine insecticides have been phased out in 
Ontario. As a result, residues of aldrin/dieldrin and DDT are declining in 
agricultural soils. As these residues fall below biologically active levels, 
populations of soil insects previously held in check will begin to recover. 
Undoubtedly, this has occurred with some cutworm and flea beetle problems, and 
it is likely that in the future we will see more problems with wireworms and 
white grubs.
4. Finally, we must consider the insecticides now in use. In their arguments for 
restrictions on the use of DDT, environmentalists said there were effective, 
less-persistent replacement insecticides. By and large, this statement was 
valid, but what was not taken into consideration was the very question of lim­
ited persistence. With the less-persistent materials, timing of application 
may be critical or many more applications may be necessary. Thus we see car- 
baryl being applied on peppers as many as 20 times a season and parathion on 
onions as often as 18 times a season. As I indicate in another paper, resi­
dues of some of these compounds are beginning to appear in our agricultural 
soils, particularly the organic soils.
Thus we are faced with an environmental dilemma. We must utilize chemical insec­
ticides for insect control in order to produce our agricultural crops, but at the 
same time we must minimize the environmental effects. The organochlorine insec­
ticides did provide effective insect control, but their broad spectrum of activity 
and their persistence, which were a distinct advantage entomologically, were seri­
ous drawbacks from the environmental point of view. The replacement insecticides 
are not performing as well in some instances, and if used in massive amounts these 
materials undoubtedly will also have adverse environmental effects.
The most effective approach to controlling any environmental problem is to reduce 
input of the pollutant into the environment; for example, in the case of insects, 
more effective methods of control involving minimum pesticide use should be devel­
oped. Thus the development of nonchemical approaches to pest control, such as bio­
logical insecticides or sterile-male technique, should be one of our ultimate ob­
jectives. Recently there has been much publicity about these more exotic approaches 
to insect control, and undoubtedly some of these techniques will in time be appli­
cable to specific pest problems. However, it is inconceivable that these new ap­
proaches will supplant the use of chemicals to any great extent in the near future. 
In the case of vegetable crops alone in Ontario, there are 105 recorded insect pests 
of which 15 are of major inportance. Only a few of these appear amenable to appli­
cation of nonchemical methods of control.
If we are to reduce pesticide input in order to reduce environmental contamination, 
we must take a hard look at conventional control techniques. When one does so, 
three weaknesses become glaringly obvious:
1. The need for more information on economic levels of crop damage.
2. The need for better application techniques.
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3. The need for effective pest-monitoring techniques so that spray applications 
can be timed to the appearance of the pest.
Research in these three areas should be assigned a priority equal to or greater 
than that assigned to the development of nonchemical approaches to insect control. 
It would rapidly lead to a sharp reduction of pesticide input into the environ­
ment, and our environmental dilemma with insecticides would be a problem of the 
past.
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CERTIFICATION OF PESTICIDE APPLICATORS-  
IMPLICATIONS A N D  IM PLEM ENTATION
J. V. Osmun
The enactment of current federal and state legislation regarding the use of pesti­
cides places a new responsibility on the user himself. At the same time it pro­
vides a mechanism which can assure the continued use of certain pesticides and 
provide for the introduction of new ones.
The Federal Insecticide, Fungicide, and Rodenticide Act, amended 1972, contains a 
section (Sec. 4) providing for certification of applicators as a way of permitting 
the use of restricted-use pesticides. Standards for certification have been pre­
scribed and published by the U.S. Environmental Protection Agency. The states, 
who must administer this program, are now in the process of developing state plans 
which will accommodate training of applicators and actual certification of quali­
fied individuals. There are two groups of certified applicators: commercial and
private. The Commercial applicator includes various categories of people engaged 
in the business of applying pesticides and those engaged in a commercial enter­
prise requiring the use of restricted-use pesticides other than those producing 
agricultural commodities. The Private applicators include individuals who use or 
supervise the use of restricted-use pesticides for purposes of producing any agri­
cultural commodity on property owned or rented by him or his employer or ("if ap­
plied without compensation other than trading of personal services between pro­
ducers of agricultural commodities") on the property of another person. The pri­
vate applicator then is the farmer; the term farmer is defined broadly to include 
not only the traditional agricultural-commodity producer but ranchers, plant pro­
pagators, Christmas tree growers, aquaculturists, floriculturists, orchardists, 
forest seed producers, and others.
At the time this material was produced, commercial applicators were categorized 
according to occupation as follows:
1. Demonstration pest control
2. Regulatory pest control
3. Public health pest control
4. Agricultural pest control (a. plant; b. animal)
5. Forest pest control
6. Ornamental and turf pest control
7. Seed treatment
8. Aquatic pest control
9. Right-of-way pest control
10. Industrial, institutional, structural, and health-related pest control
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Other categories may be requested by a state.
The private applicators are not subdivided in this manner.
A framework of standards has been developed by EPA in consultation with users of 
pesticides and regulatory and training specialists in the various states includ­
ing Illinois. FIFRA, as amended, requires that separate standards be developed 
for commercial and private applicators. Because of this, the standards for com­
mercial applicators have been prepared in considerable detail, and determination 
of competency is to be based upon written examinations and, as appropriate, upon 
demonstration. The details of such standards are tied closely to the categories 
of users. It is the responsibility of the lead agency of each state to administer 
the examinations and certify individuals.
The requirements for a private applicator, a farmer, are as follows: As a mini­
mum, a certified private applicator must understand label and labeling informa­
tion, including the name of the pesticide; the crop, animal, or site to which it 
will be applied; pests to be controlled; when and how to apply; safety precau­
tions; and any harvest or re-entry restrictions; as well as related environmental 
hazards, any poisoning symptoms, storage procedures, and disposal techniques.
Such competence of each private applicator shall be indicated by the responsible 
agency or its designee through the administration of a private-applicator permit 
system which signifies that the private applicator is competent to use the restricted- 
use pesticides under limitations of applicable state and federal laws and regula­
tions .
Although EPA is expected to make sure that training is carried out across the 
country as a prerequisite for certification, the various state cooperative exten­
sion services will principally carry out the training. Some specialty training 
will be done by user groups, associations, and training organizations. This appli­
cator school here in Illinois is one type of training procedure, and its continu­
ation will be an important factor in preparing for certification.
All applicators of pesticides in Illinois who wish to use restricted-use pesti­
cides must now start to prepare themselves as responsible, competent people who 
can meet the standards of certification as interpreted and carried out in the 
state of Illinois.
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W EED CONTROL IN  SOYBEANS
L . M . W a x
Effective weed control in soybeans usually involves a combination of good manage­
ment, mechanical cultivation, and herbicides. Most of the Illinois soybean acreage 
is treated with herbicides and receives one or more mechanical cultivations. This 
intensive program has for the most part resulted in good weed control on much of the 
soybean acreage. However, the various herbicide treatments have limitations, and their 
performance may be affected by many variables, such as weed species, soil texture 
and organic matter, and climatic conditions before, during, and after application 
of the herbicides. The annual grasses, such as foxtails, and some broadleaf weeds 
can be controlled consistently with the use of available herbicides plus cultiva­
tion. However, some broadleaf weeds such as cocklebur, jimsonweed, and velvetleaf 
frequently are not adequately controlled. Also, control methods are inadequate for 
several perennial weeds in soybeans. Current research is designed primarily to im­
prove control of these species that frequently escape present control means. Some 
of the possible new herbicide treatments for these problems are discussed below in 
general terms according to time of application. Specific suggestions about herbi­
cide treatments may be found in the back of this manual in the 1974 Weed Control 
Guide for Field Crops.
PREPLANTING
Several herbicides are available for use as preplanting-incorporated treatments in 
soybeans. Of those available, trifluralin (Treflan) is perhaps the most widely 
used. It controls annual grasses and some annual broadleaf weeds, but fails to 
control several troublesome species of broadleaf weeds. The herbicide nitralin 
(Planavin) is similar to trifluralin both chemically and in the kinds of weeds it 
controls; however, nitralin seems best adapted to soils with less than 3 percent 
of organic matter.
We have evaluated several herbicides that are quite similar chemically to triflur­
alin and nitralin. These chemicals are in various stages of development; some are 
registered and available while others have not yet been registered. In our experiments,
This is a report of cooperative investigations of the North-Central Region, Agri­
cultural Research Service, U.S. Department of Agriculture, and the Illinois Agri­
cultural Experiment Station. It reports the current status of research involving 
use of certain chemicals that require registration under the Federal Insecticide, 
Fungicide, and Rodenticide Act. It does not contain recommendations for the use 
of such chemicals, nor does it imply that the uses discussed have been registered. 
All uses of these chemicals must be registered by the appropriate state and federal 
agencies before they can be recommended.
Mention of a trademark name or a proprietary product does not constitute a guarantee 
or warranty of the product by the U.S. Department of Agriculture or the University 
of Illinois, and does not imply its approval to the exclusion of Other products 
that may also be suitable.
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and in other experiments in the Midwest, these herbicides control the same kinds 
of weeds and provide roughly the same degree of crop safety as trifluralin. With 
proper rate adjustment, under optimum conditions, several of these herbicides com­
pare favorably with trifluralin. They may result in more crop injury or less weed 
control under adverse conditions.
The herbicide vernolate (Vernam), when incorporated immediately and thoroughly, 
consistently controls annual grasses and some small-seeded broadleaf weeds. In 
addition, it provides fair control of morningglories, velvetleaf, and yellow nut- 
sedge. Vernolate sometimes causes injury to soybean seedlings but seldom reduces 
yield.
PREEMERGENCE
Chloramben (Amiben) continues as one of the most widely used herbicides in soybeans 
It controls a relatively broad spectrum of weeds, including annual grasses and sev­
eral broadleaf weeds; however, it fails to control such weeds as cocklebur, jimson- 
weed, and morningglory. As with other herbicides applied to the soil surface, chlor 
amben is dependent upon rainfall within a few days after application for optimum 
performance.
Alachlor, used on increasing acreage in Illinois, provides consistent control of 
annual grasses and some small-seeded broadleaf weeds. It is also effective for 
control of yellow nutsedge when used as a preplanting-incorporated application in 
a system that also includes intensive preplanting tillage, delayed planting of soy­
beans, and cultivation after soybean emergence.
The herbicide linuron (Lorox) is used widely in much of southern Illinois, on soils 
containing less than 3 percent of organic matter. On these soils, linuron consis­
tently provides control of many annual grass and broadleaf weeds. The response of 
plants to linuron is markedly influenced by soil texture and organic matter, and 
the tolerance of soybeans to linuron is only fair. With proper adjustment of rates 
however, linuron controls many weed species with only occasional injury to soybeans
Several other herbicides are registered for preemergence use in soybeans. Under op­
timum conditions, used singly or in combination, they may provide effective control 
of certain weeds in soybeans. In addition, several new herbicides have been eval­
uated as preemergence treatments in recent years, and some of these appear to have 
potential for solving our existing weed problems. Metribuzin (Sencor) is one of 
the most effective new herbicides for control of annual broadleaf weeds in soybeans 
Metribuzin controls a broad spectrum of weeds, but sometimes injures soybeans. As 
with other herbicides applied preemergence, metribuzin is dependent upon rainfall 
within a few days after application for optimum effectiveness. Incorporation into 
the soil has reduced this dependence on rainfall to some extent in our studies, but 
has also increased crop injury slightly. Soybean varieties vary in response to me­
tribuzin; a few varieties may be severely injured or killed at rates roughly double 
the recommended rates of metribuzin. Fortunately, our most important commercial 
varieties in the Midwest seem relatively tolerant of metribuzin. Thus, metribuzin 
has potential for selective control of some of the broadleaf weeds that frequently 
escape control with available treatments. However, because soybeans are not very 
tolerant of metribuzin, special care is required in selection of rates and appli­
cation procedures.
Weed problems in soybeans frequently cannot be solved adequately with the applica­
tion of a single herbicide. Combinations of herbicides may be helpful in these
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situations. Combinations may broaden the spectrum of weeds controlled, reduce po­
tential for crop injury, and lessen residue problems on succeeding crops. Combi­
nations may involve herbicides applied sequentially or at the same time. Alachlor 
plus linuron, applied preemergence, has been one of our most successful combina­
tions. This combination, used mainly on silt loams containing 3 percent or less 
of organic matter, has been especially effective in controlling a broad spectrum 
of weeds and in reducing chances for crop injury, compared with linuron used alone 
at a higher rate. In a similar way, combination of metribuzin with either of sev­
eral herbicides effective for grass control has resulted in treatments that provide 
broad-spectrum control over many soil types, while causing less crop injury than 
often would occur with metribuzin used alone at a higher rate.
POSTEMERGENCE
Postemergence treatments may be helpful where preplanting or preemergence applica­
tions have failed to adequately control certain broadleaf weeds. None of the avail­
able herbicides for postemergence use in soybeans would be adequate alone, however, 
for a complete weed control program. These postemergence treatments do not control 
grasses, and would be best utilized in combination with other herbicides for grass 
control and with timely cultivation.
The herbicide 2,4-DB has been available for several years and used to some extent 
in the Midwest. Applied over the tops of soybeans and weeds, or as a basally di­
rected application, 2,4-DB provides good control of cockleburs and fair control of 
annual morningglories. Soybeans are often injured but usually recover and produce 
yields higher than untreated areas infested with cockleburs. Where an adequate 
height differential exists between the soybeans and weeds, the directed spray may 
result in better coverage of the weeds and less crop injury than the over-the-top 
applications.
Chloroxuron is effective on several broadleaf weeds if applied when the weeds are 
very small. The performance of chloroxuron is enhanced by the addition of surfac­
tants and phytobland oils to the spray mixture. Chloroxuron may be applied either 
over the tops of soybeans or as a basally directed spray. Although chloroxuron some­
times injures soybeans, it seldom reduces soybean yield.
The herbicide dinoseb may be used for weed control in soybeans either as a "crack­
ing” stage treatment or as a directed spray. The "cracking" stage treatment can be 
effective in controlling broadleaf weeds that emerge before soybeans; however, this 
treatment requires timely application for optimum results. Where the necessary 
height differential exists, directed applications of dinoseb can be especially 
helpful in control of cockleburs and annual morningglories.
Bentazon (Basagran) is one of the newest and most promising herbicides for post­
emergence use in soybeans. In three years of research in the Midwest, bentazon 
has consistently provided control of several troublesome broadleaf weeds such as 
smartweed, cocklebur, jimsonweed, and velvetleaf. Our most effective use of this 
herbicide has been as an over-the-top application to young soybeans and weeds. 
Grasses are not controlled with this treatment. Control of annual morningglories 
and pigweed is only fair and often erratic. Fair control of yellow nutsedge some­
times can be obtained with bentazon. Although some soybean varieties are rather 
sensitive to bentazon, all commercially important varieties in the United States 
have been quite tolerant of bentazon in our studies. Bentazon, in combination with 
other herbicides used for grass control, would appear to have much potential for 
control of most of the annual broadleaf weeds that now remain as problems in mid­
western soybean fields.
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INSECT CONTROL W IT H  G RO W TH  REGULATORS
J. D. Diekman
In recent years, many pesticides have come under public, governmental, and aca­
demic criticism because of their environmentally undesirable properties. Some 
pesticides are attacked for prolonged persistence in the environment; some for 
toxicity; and some for lack of selectivity toward target organisms. This envi­
ronmental concern has led to new research efforts in developing environmentally 
acceptable alternatives to presently used pesticides. This research has concen­
trated on predators and parasites, microbial and viral agents, sex attractants, 
and insect growth regulators, to name a few. There has been no single new research 
breakthrough which has resulted in an "ideal control agent"; but a few of these 
alternatives have been developed to the point of showing efficacious control of 
target pest species with a minimal impact upon man and the environment. Insect 
growth regulators (also called juvenile hormone analogs) are one new class of 
insect-control agents which have already proceeded from laboratory research to 
field experimentation; and, in one case, even to the point of EPA registration.
Postembryonic development and maturation of insects is controlled by an endocrine 
system and is based mainly on the interaction of two sets of hormones. The molt­
ing hormones, ecdysones, are probably triggered by the brain and stimulate molting; 
the other hormones, juvenile hormones, control and limit differentiation or meta­
morphosis. It has long been proposed that either or both of these insect hormones 
may be potent insect-control agents with many advantages over commonly used insec­
ticides .
As yet, the molting hormones have not been pursued as practical insect-control 
agents. On the other hand, the juvenile hormones and their analogs (insect growth 
regulators) are being commercially developed by several organizations.
An insect’s normal development is critically dependant upon the rate of biosyn­
thesis, preservation, distribution, and metabolism of its own natural juvenile 
hormone. A high juvenile-hormone concentration is essential for larval develop­
ment and a low concentration or complete absence is necessary for metamorphosis to 
a sexually mature adult. By applying natural juvenile hormone or insect growth 
regulators to insects at the "sensitive" time in their life cycle, it is possible 
to completely disrupt their normal development leading eventually to death.
Unlike standard insecticides, insect growth regulators (IGRs) are not directly tox­
ic to target insect species. Instead, they produce morphogenetic effects, inhibit 
the ability to reproduce, and indirectly cause mortality. Insects treated with 
IGRs exhibit an inability to undergo metamorphosis, often resulting in nonviable 
larval-pupal intermediates and nonemerging pupae. Thus it may not be feasible in 
some practical applications to immediately control a damaging infestation unless 
it is the adult stage which does the damage. When it is the larval stage which 
destroys the crop, IGRs may be used as a preventive tool, stopping the buildup of 
subsequent destructive populations.
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Insects may be sensitive to an IGR only during a very small percentage of their 
total life time. It is, therefore, important to be able to deliver the IGR to the 
insect at the most sensitive stage. Mosquitoes and some aphids, for instance, are 
highly exposed during their critical period and, thus, are excellent targets for 
IGR applications. Another means of hitting the insect at this short critical peri­
od is by utilizing an IGR formulation that is stable enough to survive in, on, or 
about the insect until the sensitive stage is reached.
To date, numerous insect growth regulators have been synthesized in the laboratory 
but less than 20 have been extensively field-tested. Development of an IGR for 
commercialization as an environmentally acceptable alternative depends upon the 
following factors: selectivity to target species, good efficacy, nonpersistence,
low toxicity, and economic cost of control. At present, the most highly developed 
IGR is Altosid, produced by Zoecon Corporation, which has already received an ex­
perimental permit and temporary tolerances from the Environmental Protection Agen­
cy for use in control of mosquitoes. In the following discussion, Altosid will be 
used as an example of an IGR which has favorable enough qualities to be commercial­
ized.
Selectivity to Target Species. A few IGRs are completely species specific, where­
as others show broad-spectrum biological activity. Unfortunately, development of 
a completely species-specific IGR will probably not result in sufficient return on 
investment to cover the astronomical research and development costs. Therefore, 
an IGR must be chosen which has activity against a sufficient number of econom­
ically damaging insects to cover these research and development costs; but this IGR 
must not have such broad-spectrum activity as to devastate nontarget and beneficial 
insect populations. Altosid, for instance, prevents many dipteran species from 
successfully emerging as adults and, therefore, is being developed for control of 
mosquitoes as well as fecal breeding flies. Altosid has also been shown to inter­
rupt the development of a number of beetles which damage stored products; it is, 
therefore, being field-tested as a stored-grain protectant. To date, Altosid has 
shown little, if any, effect upon nontarget beneficial insects especially at the 
low dosages necessary for control of mosquitoes, flies, and stored-product pests.
Efficacy. Insect growth regulators are applied in the field with standard pesti­
cide equipment. Therefore utilization of IGRs does not require development of a 
new application technology. An efficacious insect growth regulator must show com­
plete control of the target species at an economic rate. Altosid SR-10, the pro­
duct now being utilized under an EPA experimental permit for control of mosquitoes, 
is applied at a rate of 1/40 to 1/100 pound per acre. Low use rates in combina­
tion with rapid biodegradability make insect growth regulators highly desirable 
alternatives.
Persistence. Insect growth regulators have chemical structures which result in 
extreme instability in the natural environment. This property is highly desirable 
from the standpoint of potential contamination of soil and underground water sup­
plies. Technical Altosid, for instance, has a half-life of only 24 hours when ap­
plied to water in direct sunlight. Unfortunately, this extreme instability can of­
ten lead to problems in obtaining good efficacy. In many cases, the persistence of 
the material must be artificially extended for longer periods of time in order to 
control the target species. In the case of Altosid for controlling floodwater mos­
quitoes, a slow-release, microencapsulated formulation was developed in order to 
give field persistence of four to seven days. This formulation provides a desir­
able balance between nonpersistence and efficacy.
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Economics. The novel and complex chemical structure of most insect growth regu­
lators has provoked the criticism that they cannot be economically produced and 
that they will not be available to the user or farmer at prices competitive with 
commonly used insecticides. Many new synthetic procedures are being designed for 
large-scale production, and insect growth regulators should be available at eco­
nomical prices, especially when their cost-performance record and advantages such 
as nontoxicity to mammals and beneficial insects are considered.
Toxicity. To date, very few insect growth regulators have undergone extensive tox 
icological investigations. Preliminary results show, however, that most, if not 
all, insect growth regulators are very, very nontoxic. Altosid, which has under­
gone the most extensive evaluation, has an acute oral LD^ -q on rats of greater than 
34,600 mg./kg. Furthermore, Altosid has shown no toxicity in acute, subacute, or 
chronic tests administered by oral, dermal, inhalation, and subcutaneous applica­
tions. Teratogenic and mutagenic studies have been conducted at high dose levels 
and show no adverse effects. More importantly, numerous experiments have been con 
ducted on nontarget organisms such as fish, shrimp, crabs, earthworms, ducks, quail 
and others. These experiments, likewise, have shown that Altosid is nontoxic to 
these nontarget organisms.
In summary, insect growth regulators are not a panacea for environmentally undesir 
able insecticides. They are a potentially important factor in efficient and safe 
integrated pest management in that they are potent, economic, nontoxic, and non­
persistent materials which prevent insect development. They are compatible with 
biological control and in many cases augment biological control by allowing the 
buildup of beneficial insects.
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PRESENT STATUS A N D  FUTURE PROSPECTS 
OF INSECT DISEASES AS CONTROL AGENTS
J. V. M addox
Insect pathogens have been isolated from most of our important insect pests and 
when properly used many of these pathogens are effective control agents. At the 
present time only one disease agent, the bacterium, Baoillus thuvingiensis, is reg­
istered for commercial use and available to the public as a microbial insecticide. 
These two statements are obviously contradictory. If we know of so many insect 
pathogens which can effectively control insects, why is only one pathogen avail­
able as a microbial insecticide? I hope I can partially answer this question in 
the following discussion.
WHY MICROBIAL CONTROL?
The advantages and disadvantages of microbial insecticides have been discussed at 
length by other authors, but for orientation purposes I would like to briefly cover 
the more important of these.
Advantages: Most insect pathogens are more host specific than chemical insecti­
cides and do not affect many beneficial insects such as predators, parasites, and 
pollinating insects. For this reason microbial insecticides are especially impor­
tant as a part of integrated control programs where parasites and predators are an 
essential part of the total control concept. Microbial insecticides do not build­
up in certain parts of the ecosystem as do many of the more persistant chemical in­
secticides. On those crops for which microbial insecticides have been approved, 
there are no time limitations between last application and harvest, and the for­
mulations are exempt from tolerance requirements. Those microbial insecticides 
which are being used are relatively non-toxic to the user and cause no phytotox­
icity to the treated crops. Some insect pathogens (this is not true of B. thurin- 
giensis) when introduced into insect populations will reoccur in subsequent years 
thus giving some level of control for a considerable time after the initial appli­
cation.
Disadvantages: The specificity of many insect pathogens in many situations can be
a disadvantage. If insect pests other than those affected by microbial insecticide 
are present, then other methods of control such as chemical insecticides must be in­
cluded in the control program. Most insect pathogens do not infect the insect by 
simple contact and in order to be toxic must be eaten by the insect. This means 
that the applied material must cover the foliage more thoroughly than contact poi­
sons. Many insect pathogens kill more slowly than chemical insecticides and must 
be applied to pest situations at an earlier time than a chemical poison in order 
to obtain comparable control. Generally speaking microbial insecticides are more 
expensive to use than many of the cheaper chemical insecticides. There are some 
unique problems associated with the production, registration, standardization, and 
formulation of microbial insecticides. However, these problems associated with the 
development and commercialization of microbial insecticides should not be consid­
ered disadvantages unless they interfere with their effective use. I shall con­
sider these technical problems in more detail later.
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THE SUCCESS OF BACILLUS THURINGIENSIS
From the standpoint of commercial production and use, the present status of micro­
bial insecticides is B. thuvingiensis. B. thuvingiensis is a spore-forming bac­
terium with a wide range. It infects more than 140 different insect species, pri­
marily Lepidopterous larvae. Preparations of B. thuvingiensis became commercially 
available in the United States in 1958. It has been produced by six companies in 
the United States and by a number of companies in other parts of the world. It is 
registered for. use on more than twenty-four insect pests (all Lepidopterous larvae) 
and on at least twenty agricultural crops in addition to shade trees, ornamentals, 
and forests. Over the past few years the effectiveness of B. thuvingiensis formu­
lations have increased and the price of the material has decreased. Its use has
increased to the point that it is now considered an important control measure for 
certain insect pests.
OTHER INSECT PATHOGENS
Insect diseases are caused by viruses, bacteria, protozoa, fungi, rickettsiae, and 
nematodes. Hundreds of these insect pathogens have been isolated from insects and 
investigated experimentally in the laboratory. Some of these disease agents are 
very pathogenic while others cause chronic or low-grade infections. Many of these 
insect pathogens have been tested experimentally for the control of insect pests. 
Bacteria, fungi, nematodes, and insect viruses have been and are being developed 
by industry as potential microbial insecticides.
PROBLEMS IN THE DEVELOPMENT OF MICROBIAL INSECTICIDES
Developing a promising insect pathogen into a microbial insecticide is a long, com­
plicated, and expensive process. The fact that we know of many promising insect 
pathogens but have only one commercially available microbial insecticide illustrates 
how difficult this development is.
Technical Problems
Since microbial insecticides contain living organisms, they obviously cannot be 
produced by the organic synthesis techniques used to produce chemical insecticides. 
The pathogens for microbial insecticides must be grown either in artificial media 
or, if the pathogens are obligate parasites, in living hosts. Bacteria such as B. 
thuvingiensis and many fungi can be grown in artificial media and the techniques 
for producing B. thuvingiensis have been very successful. Obligate pathogens such 
as the viruses must be grown in living hosts and this involves rearing millions of 
insects. The production of large numbers of living insect hosts is an involved and 
expensive process. The expense depends primarily on the cost of the insect diet, 
the rearing containers, the labor involved, and the particular insect being reared. 
Since the cost of producing insect pathogens which must be grown in living insect 
hosts is closely tied to the rearing costs of the host insect, these rearing costs 
must be reasonable in order to produce an economically feasible microbial insecti­
cide. Even though many problems are involved, most people feel that the actual 
production of insect pathogens will not be a limiting factor in the development of 
microbial insecticides.
Because microbial insecticides contain organisms rather than the soluble poisons 
contained in chemical insecticides, the formulation of microbial insecticides in­
volves some special problems. These pathogens are stomach poisons and therefore 
must stick to and be ingested with the foliage. Some insect pathogens are highly
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susceptable to damage by exposure to sunlight or to ultraviolet radiation. There­
fore, microbial insecticides must contain spreaders, stickers, and protectants. The 
effectiveness of B. thuringiensis as a microbial insecticide has been increased 
greatly over the past few years by improved formulations. It is reasonable to ex­
pect that all microbial insecticides can and will be improved by the development 
of better formulations.
In order for microbial insecticides to be used properly, their effectiveness must 
be predictable and reproducible. When a farmer uses an insecticide, either chemi­
cal or microbial, he must apply it at rates recommended by the producer. The farmer 
is therefore at the mercy of the label recommendations and the label statement of 
the active ingredients contained in that insecticide. This means that for consist­
ent results the product must be standardized. The standardization of microbial in­
secticides has always been a problem. The chemical methods used for standardizing 
chemical insecticides are usually unsuitable for microbial insecticides. There are 
a number of methods which can be used to standardize microbial insecticides, but 
the bioassay is the most reliable and generally accepted as the best method for de­
termining the activity of a microbial insecticide. In a bioassay the activity of 
the microbial insecticide is determined by feeding a series of different doses to 
the host insect and calculating the dosage which will cause a specific mortality 
percentage (usually 50%-LD5q)• Because of variations within the host insect and 
variations in the bioassay technique, the results of bioassays tend to vary from 
time to time even within the same production scheme. This variation is even great­
er when several corporations are producing and formulating a microbial insecticide 
containing the same organism and bioassaying according to different methods. This 
means that the activity of microbial insecticides containing the same pathogenic 
organism, but produced by different corporations, may not be comparable on the ba­
sis of the active ingredient stated as being present in that particular insecti­
cide. This problem was solved with commercial B. thuringiensis formulations when 
the producers agreed to adopt a specific strain of B. thuringiensis as an inter­
national primary reference standard for bioassays of B. thuringiensis insecticides. 
They agreed to assign an arbitrary potency of 1,000 international units per mg to 
the reference standard. All B. thuringiensis formulations are now bioassayed along 
with this international standard and activity is expressed in international units. 
This means that B. thuringiensis insecticides prepared by different companies are 
now comparable on the basis of these international units, and the recommendations 
for the control of different insects pests have been greatly simplified. No inter­
national standard has yet been established for any of the insect virus formulations. 
One of these viruses is only one step away from being fully approved as a microbial 
insecticide and the establishment of an international standard against which these 
virus preparations can be bioassayed is being considered.
Registration Problems
The procedures which were developed for the registration of pesticides were devel­
oped with chemical pesticides in mind and the Federal statutes do not distinguish 
between living and non-living pesticides. The EPA has had the responsibility for 
adapting those requirements for chemical insecticides for use with microbial in­
secticides. The EPA has understandably been very cautious about granting regis­
tration to microbial insecticides for a number of very important reasons.
1. There is no simple chemical test which can guarantee the ingredients or the 
potency of a microbial insecticide. With chemical pesticides this is a rel­
atively simple procedure.
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2. Field evidence of efficacy is more difficult with microbial insecticides than 
with chemical insecticides.
3. Assurance of freedom from undesirable contaminants is difficult to obtain.
Since many microbial insecticides are produced in living hosts, foreign par­
ticles which might cause such things as allergic reactions maybe present and 
may vary from time to time.
4. It is difficult to assure the safety of these materials. Testing the toxicity 
of chemical insecticides is based upon well-established principles of dose/effect 
relationships. It is not certain that the same principles apply to the toxins 
of micro-organisms. Also, the toxicity test for chemical insecticides does not 
furnish proof of whether a micro-organism multiplies in the test animal. How­
ever, many other tests have been conducted on the safety of insect pathogens to 
vertebrates and these tests demonstrated most insect pathogens are virtually 
harmless to vertebrate animals.
Since 1966 two commercial firms have been attempting to obtain exemption from re­
quirement of tolerances for residues of the nuclear polyhydrosis virus of Eeliothis 
zea. Time does not permit the discussion of how these companies and EPA arrived at 
a satisfactory agreement on how they would solve the problems listed above, but in 
1971 these companies were granted a temporary exemption and experimental permits 
for limited use of the virus on cotton. These exemptions and permits were renewed 
for 1972. On May 30, 1973, the EPA announced in the Federal Register that the nu­
clear polyhydrosis virus of Eeliothis zea has been granted permanent exemption from 
requirement of tolerances for residues. This is the first viral insecticide to obtain 
this registration. If the virus is also considered to be efficacious, that is if it can 
consistently control populations of Eeliothis zea on cotton when used according to recom­
mendations, itwill be registered for commercial use and be available to the general public.
In the process of examining the petitions of the nuclear polyhydrosis virus of Ee­
liothis zea, the EPA has established guidelines for the type of data they are will­
ing to accept for establishing tolerances or exemption from the need of a tolerance 
for microbial insecticides. The first set of these guidelines will deal specifical­
ly with the nuclear polyhydrosis viruses, but should also be helpful in approaching 
the other microbial insecticides. According to the EPA these guidelines will "re­
quire evidence of standardization, purity, and uniformity of the product and pres­
ervation of the original strain for comparison if variants are later suspected. 
Evidence of host range and safety to vertebrates from sensitization in addition to 
infectivity will be required. Toxicological studies should include customary acute 
and sub-acute toxicity studies. Because it will be generally impossible to establish 
an acute oral LD50 dose for test animals, these animals should be exposed to an 
amount of insect pathogen equivalent to the exposure of man exposed to what would 
be applied to 100 acres of crop, thus assuring a liberal margin of safety for the 
applicator in addition to the consumer of the crop. Long-term (two-year) exposures 
that include carcinogenicity and reproduction studies generally will be required for 
micro-organisms that do not multiply or persist in vertebrate hosts. However, long­
term studies will be required for any micro-organisms that produce toxins that are 
potentially harmful to man. Quality control will probably require some acute tox­
icity tests on each batch as well as culturing for aerobic and anaerotic bacterial 
or other microbial contaminants."
The exempting from tolerance for a viral insecticide and the establishment of guide­
lines which can be accepted for establishing tolerances for other microbial insecti­
cides is very encouraging. This means that one of the biggest problems facing the 
development of microbial insecticides has at least in part been solved.
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OTHER PROBLEMS
Once the above problems have been solved industry faces still additional complica­
tions. Micro-organisms cannot be patented. All microbial insecticides in commer­
cial or research use today contain viable organisms as the active ingredients. Since 
the organism is not patentable, anyone may isolate the microbial agent from the prod 
uct and manufacture and sell it in a different formulation.
Some of the insect pathogens have a host-range which is restricted to several in­
sect species. The general market for this type of limited-spectrum material will 
often be considerably smaller than for a broad-spectrum insecticide. The assurance 
of a market capable of generating sales large enough to make a profit for the com­
pany is necessary. This may be a limiting factor in the development of some micro­
bial insecticides by industry.
FUTURE PROSPECTS
In spite of the many problems listed above and the fact that at the present time 
only one organism, B. thuringiensis, is commercially available as a microbial in­
secticide, the future for the development and use of microbial agents in insect 
control is very bright. One of the major problems in developing microbial insec­
ticides, "proof of safety to vertebrates," has been solved for one of the insect 
viruses. Guidelines have been established by the EPA for the registration of nu­
clear polyhydrosis viruses as microbial insecticides. This is a major step for­
ward and will undoubtedly result in the development and registration of additional 
viral insecticides.
The development of the pest management concept in insect control is gaining accept­
ance as a sensible way to deal with pest problems. Many successful pest management 
programs have been or are being developed and many of these include the use of micro 
bial insecticides. The growth of this concept of pest management will stimulate 
the development of additional microbial insecticides.
Because the development of microbial insecticides poses some specific problems in 
the area of cost benefit, industry cannot be expected to bear the entire burden of 
research and development of microbial insecticides. Governmental agencies must as­
sist in the development of many of these programs involving the use of insect dis­
ease agents. Such things as the introduction of pathogens from one area or one 
country to another are very promising. Developing various combinations of patho­
gens which will control more than the narrow host spectrum controlled by one patho­
gen alone and the combination of pathogens with baits and attractants are also 
promising areas of interest. We hope that people responsible for controlling in­
sect pests will soon have additional microbial insecticides for use in their con­
trol programs.
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R O U N D U P -A  N E W  PERENNIAL WEEDKILLER
Marshal McGlamery
Roundup (glyphosate) is a new postemergence herbicide from Monsanto. Roundup is a 
water-soluble formulation of the isopropylamine salt of glyphosate (N-phosphono- 
methyl glycine). Roundup contains 3 pounds per gallon of active ingredient plus 
adequate surfactant for most uses. Glyphosate is of low mammalian toxicity; the 
LD50 of the Roundup formulation is 4,900 mg./kg. This is safer than table salt 
(LD50 = 3,320 mg./kg.) or ethyl alcohol (LD50 = 4,500 mg./kg.). Dermal toxicity 
is low, but it is a severe eye irritant, so goggles should be worn to prevent eye 
irritation. Fish and wildlife toxicological tests and environmental tests show 
that glyphosate can be used without adverse environmental hazards.
Glyphosate shows promise for controlling perennial weeds such as quackgrass, john- 
songrass, milkweed, and Canada thistle. It is also a candidate for a "knockdown- 
translocated” herbicide in lawn renovation and zero-tillage programs. Glyphosate 
has very little residual activity in the soil as it is rapidly bound by clays and 
organic matter. It is translocated to the roots of most plants when applied to 
the foliage (leaves). The translocation to the root appears to be associated with 
transport of photosynthate (carbohydrate produced in photosynthesis) in the phloem. 
So it will be necessary that perennial plants be actively growing and in a stage 
when photosynthate is moving to the roots. The timing for maximum downward trans­
location will vary with the weed species.
Glyphosate is not a contact herbicide. Signs of activity and plant toxicity (kill) 
will not appear for a week or more on most perennials. Initial visible effects are 
gradual wilting and yellowing of the plant with later effects appearing as complete 
browning and deterioration of plant tissue.
There is very little plant selectivity with glyphosate, but grasses appear more 
susceptible than broadleaf plants. This lack of selectivity, combined with its 
lack of activity in the soil, makes it a good candidate for a knockdown herbicide 
in noncropland, zero-tillage, and lawn-renovation programs, in which it is desir­
able to kill all vegetation. It will be necessary to combine it with a residual 
herbicide to control emerging species in soil-sterilant and zero-tillage programs 
because of its lack of soil activity.
In a conventional cropland program, it will be necessary to find a time in the 
cropping program or rotation when there is adequate growth of the weed before the 
crop is planted or after the crop is harvested. This will not be too difficult 
with a cool-season perennial grass such as quackgrass, but will be more difficult 
with the warm-season perennials such as johnsongrass and milkweed.
Monsanto has already submitted a petition for noncropland use of Roundup to the 
U.S. EPA. It is hoped that this clearance will be obtained in early 1974. Noncrop­
land is land where no food, feed, or fiber crop is or ever will be produced. This 
includes roadsides, railroads, and industrial sites. This does not include set- 
aside or fallow acres.
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A petition will be submitted soon for an experimental permit for cropland use in 
1975, The initial petition will be for experimental use in corn, soybeans, wheat, 
and cotton. An experimental permit allows a limited amount of the herbicide to be 
used under the supervision of company representatives or government employees. Com­
plete records of usage and performance must be kept and submitted to EPA.
The use of Roundup on cropland, before this experimental permit is cleared, is il­
legal. Crops grown on areas illegally treated will be subject to possible seizure 
for illegal residue. The user will also be subject to legal action for using a 
pesticide in a way inconsistent with the label.
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INSECT SITUATION A N D  OUTLOOK, 1974
R . R andell\ T. A . Cooley; D . E. K u b lm a n
HIGHLIGHTS
There is no normal year when considering insect pest populations. Fall armyworms 
infesting c o m  and sorghum in the southern half of the state and green cloverworms 
feeding on soybeans in central and northern Illinois were the two major crop pests 
for 1973. Nonagricultural pests of 1973 again included bagworms, sod webworms, and 
spiders, and white grub activitiy in lawns was above normal.
Again, as in past years, county Extension advisers in agriculture answered a ques­
tionnaire on the use and methods of applications of insecticides in their counties. 
This information is summarized in Tables 1 through 4. County advisers averaged 536 
inquiries during 1973 about insect pests, of which 242 were about agricultural in­
sects and 294 pertained to the house, lawn, and garden. The most common insect 
pest problems reported by Extension advisers in 1973 in order of decreasing impor­
tance for agricultural and nonagricultural areas are listed below:
Agricultural Nonagri cultural
1 . Green cloverworms 1 . Bagworms
2. C o m  rootworms 2. Cockroaches
3. Fall armyworms 3. Spiders
4. Alfalfa weevil 4. Vegetable insects
5. Black cutworms 5. Ants
6. C o m  leaf aphid 6. White grubs
7. European corn borers 7. Termites
8. Livestock flies 8. Cicades
9. True armyworms 9. Mosquitoes
10. Wireworms 10. Aphids
DOLLAR SAVINGS DUE TO INSECTICIDES
An estimated 7,194,618 acres of field crops were treated with insecticides in 1973, 
with a savings from crop loss to farmers of $24,018,473 over and above treatment 
costs (Table 1). The control of soil insects in co m  accounted for 80 percent of 
the estimated profits from using insecticides. Regardless of detrimental state­
ments being made, insecticides are clearly necessary to the profitable production 
of field crops. The percentage of acres treated by aerial and ground applicators 
and by individual farmers is given in Tables 2 and 3.
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Table I. Acres of Field Crops Treated With Insecticides and Profit From Treat­
ments, Illinois, 1973, Estimated From Reports by County Extension Ad­
visers
Crop and insect Acres treated Estimated profit^/
C o m
Armyworms 19,593 $ 29,390
C o m  rootworm adults 24,642 98,568
C o m  leaf aphids 137,292 961,044
Cutworms 93,781 562,686
European corn borers 108,284 162,426
Grasshoppers 12,829 12,829
20,083,186^/Soil insects 5,738,053
Fall armyworms 124,063 310,158
TOTAL 6,258,537 $22,220,287
Soybeans
Green cloverworms 735,917 $ 1,103,876
Grasshoppers 2,435 7,305
Cutworms 8,490 50,940
TOTAL 746,842 $ 1,162,121
Wheat
Armyworms 12,870 $ 51,480
Sorghum
Webworm, fall armyworm, etc. 28,496 $ 42,744
Clover and alfalfa
Alfalfa webworms 478 $ 2,868
Alfalfa weevils 105,461 421,844
Pea aphids 3,800 7,600
Grasshoppers 33,261 99,783
Meadow spittlebugs 539 1,078
Potato leafhoppers 4,334 8,668
TOTAL 147,873 $ 541,841
1972 TOTAL 6,768,851 $23,765,461
1973 TOTAL 7,194,618 $24,018,473
a/ Over and above treatment costs.
b/ Based on yield increase from use of rootworm insecticides.
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Table 2. Percent of Total Field Crops Treated by Commercial and 
Private Applicators in Illinois, 1961 Through 1973
Year
Percent of total acreage treated
Airplane
application
Ground application 
Commercial Individual
1961 7.4 12.0 80.6
1962 9.9 12.3 77.8
1963 9.2 18.8 72.0
1964 10.1 8.4 81.5
1965 4.9 10.4 84.3
1966 5.8 13.8 80.4
1967 5.5 14.7 79.8
1968 7.1 13.4 79.5
1969 5.3 15.2 79.5
1970 4.5 16.0 79.5
1971 5.5 13.9 80.6
1972 3.8 15.3 80.9
1973 15.5 19.6 • 64.9
Table 3. Number of Acres Treated, by Method, for Certain: Insects
in Illinois, 1973
Airplane Ground application
Insect application Commercial Individual
Green cloverworms 715,179 8,195 12,543
Clover and alfalfa insects 37,931 34,531 28,541
Corn soil insects 80,202 1,267,590 4,424,766
European <corn borer 46,666 17,595 35,190
Grasshoppiers 1,025 3,291 40,783
Corn leaf aphids 120,607 6,885 9,800
Sorghum insects 16,842 2,326 9,328
Armyworms 21,803 7,271 3,075
Fall armyworms 51,738 40,500 31,825
TOTAL 1,091,993 1,388,184 4,595,851
Table 4. Number of Corn Acres Treated With Different Types of Soil
Insecticides, 1964 Through 1973
Chlorinated Organic phosphates
Year hydrocarbons and carbamates
1964 4,009,303 81,822
1965 4,544,432 189,352
1966 5,116,605 326,592
1967 5,601,572 602,721
1968 5,170,726 1,091,143
1969 4,517,931 1,990,138
1970 3,844,740 2,765,547
1971 2,723,119 3,418,920
1972 1,933,089 3,852,239
1973 1,737,510 3,960,543
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CORN INSECTS
C o m  rootworms. In 1974, the greatest potential for rootworm damage is in the 
northwest, northeast, west, and central sections of Illinois. Fields planted to 
c o m  for two or more consecutive years in the area north of a line from Pittsfield 
to Decatur to Joliet may sustain moderate to severe damage from northern and west­
ern corn rootworms (Figure 1). Farmers in this area who have experienced rootworm 
damage in past years and who grow continuous c o m  should use a rootworm soil insec­
ticide at planting. The western section of Illinois, particularly in Mercer, 
Warren, and Henderson Counties, has previously been a hotbed of rootworm activity. 
However, western and northern c o m  rootworm populations were substantially lower 
in this area in August, 1973. Even so, this western sector is still considered 
a potential problem area. Adult c o m  rootworm populations along the eastern side 
of Illinois and in the southern half were generally low last August. Damage is 
expected to be noneconomic in this area.
The western c o m  rootworm has spread to 63 counties in Illinois since 1963 but was 
not found in additional counties in 1973 (Figure 2).
Only a few reports of rootworm damage to corn were received in 1973. This low num­
ber is primarily due to the extensive use of rootworm insecticides in the problem 
areas. However, a potential for damage still exists. Adult rootworm populations 
averaged one or more per plant in 22 percent of the fields surveyed in the west, 
northwest, northeast, and central sections of Illinois in 1973. These fields, if 
planted to corn in 1974, could be candidates for rootworm damage. Potentially, 
egg-laying should be greatest in these fields or late-silking fields which attract 
large numbers of female beetles. Following crop rotation or using rootworm insec­
ticides will reduce the potential for rootworm damage in 1974.
Black cutworms. Infestations and damage to c o m  by this insect were moderate in 
1973. Occasional fields in the south-central, southwest, east-southeast, west- 
southwest, and western regions were damaged during late May and early June. An 
estimated 93,781 acres of c o m  received emergency control treatments (Table 1), 
and 47,298 acres were replanted because of cutworm injury. In contrast to the 
usual situation of localized infestations in low, wet areas, cutworm activity in 
1973 was scattered over entire fields. This random pattern and the fact that 
small plants were being cut above the growing point made emergency control meas­
ures unnecessary. Stand losses were seldom great enough to justify treatment.
Good control of cutworms was obtained with emergency broadcast treatments of 
carbaryl-pelleted baits or carbaryl sprays banded over the c o m  row.
Unfortunately, entomologists are unable to predict a black cutworm outbreak more 
than a week or two in advance. Consequently, any forecast pertaining to 1974 would 
be a "guesstimate." In 1974, as c o m  emerges, frequent observations should be made 
in low, wet spots for signs of cut, wilting, or missing c o m  plants. Dig around 
the base of plants to find the worms. The need for emergency control is based on 
the number and size of worms and size of com. For example, if you can find 1 or 
more cutworms per 25 plants or if 5 to 10 percent of the plants are being cut and 
the worms are 1 1/2 inches or smaller, apply controls immediately.
Fall armywoims. Heavy infestations of this insect occurred in many fields of 
late-planted c o m  over the entire state. An estimated 124,063 acres of c o m  were 
treated in 1973 (Table 1).
Fall armyworms first appeared in early July, and damaging populations were still 
present in mid-August. Two or three generations were responsible for the extended
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3./Table 5. First- and Second-Generation Corn Borer Populations, 1968-1973—'
1968 1969 1970 1971 1972 1973
July Oct. July Oct. July Oct. July Oct. July Oct. July Oct.
Northwest
Bureau
Mercer*
Ogle*
Whiteside*
1
3
0
3
150
217
100
177
6
4
8
0
198
331
85
42
2
0
0
0
62
42
59
81
2
8
6
6
49
164
207
253
5
10
2
3
85
57
46
49
0
0
0
86
179
173
97
Average 2 161 5 164 1 61 5 168 5 59 0 134
Northeast
Boone* 0 156 24 48 0 72 1 73 0 16 8 140
DeKalb* 1 113 5 73 3 52 5 102 0 14 0 19
LaSalle 5 304 5 97 0 62 2 89 1 19 0 109
Average 2 191 11 73 1 62 2 89 1 19 3 89
Nest
Knox* 11 158 11 183 0 85 11 63 9 99 — 181
McDonough* 7 191 2 199 5 131 16 100 10 79 -  - 169
Average
Central
9 246 7 191 5 108 13 82 10 89 175
Logan 0 41 0 13 0 3 1 60 2 11 0 15
McLean* 0 267 1 46 0 24 3 65 0 12 0 38
Average 0 154 1 30 0 14 2 62 1 12 0 27
East
Champaign* 0 80 0 12 0 9 0 34 0 -  - 0 15
Iroquois* 1 321 1 69 0 17 0 123 0 22 0 126
Kankakee* 1 94 0 66 0 53 0 204 0 44 0 48
Livingston 5 540 2 140 0 36 0 117 0 25 0 107
Average 2 259 1 72 0 29 0 120 0 30 0 74
West-Southwest
Christian 0 158 0 44 0 30 0 64 2 3 0 59
Greene 7 236 2 311 3 93 2 116 3 17 1 86
Macoupin 3 177 0 339 8 117 4 92 0 6 0 236
Sangamon 0 84 2 7 0 16 5 57 0 6 3 38
Average 3 164 1 175 4 64 3 82 1 8 1 105
OVERALL AVERAGE 3 195 4 121 1 55 3 107 2 34 1 101
a/ Asterisks indicate an 11-county comparison (see Table 6).
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period of activity and damage. Late-planted fields are selected by moths to de­
posit their eggs in and are most subject to damage.
The dark-brown to dull-green smooth-skinned, worms feed in the whorl, giving plants 
a ragged appearance as the leaves emerge. Ordinarily, you will find only one fall 
armyworm deep in the whorl since the worms are cannibalistic. We no not have ade­
quate studies to ascertain the yield reduction caused by this insect.
European covn hovers. First-generation populations in 1973 were generally low 
(Tables 5 and 6). An estimated 64,709 acres of corn were treated for first-brood 
corn borer, mostly in western Illinois, and 43,575 acres were treated for second- 
brood, mostly in northwestern and western Illinois (Table 1). Few fields had first- 
generation populations high enough to cause economic losses, but many early-planted 
fields did harbor a small number of borers. As a result, there was an abundance of 
second-generation moths to cause trouble. These second-brood moths concentrated 
their egg-laying in late-planted fields and the result was localized areas and 
counties with an extremely high second-brood population. This second-generation 
or overwintering population averaged 126 borers per 100 plants (Table 7).
Table 6. Average First- and Second-Generation Corn Borer Populations (11-County 
Comparison), 1962-1973^1
Year First generation Second generation
1962 10 139
1963 14 126
1964 7 122
1965 3 42
1966 5 92
1967 9 51
1968 3 183
1969 5 105
1970 1 57
1971 5 126
1972 3 40
1973 1 108
a/ Starred counties, Table 5.
The potential for a first-brood corn borer problem in 1974 is rated moderate, pro­
vided weather conditions are favorable to the survival of overwintering borers.
The damage potential in 1974 is noneconomic to light for those districts with an 
average of 0 to 100 borers per 100 plants, light to moderate for 100-250 borers 
per 100 plants; and moderate to severe for 250 borers and more per 100 plants (Fig­
ure 3). Populations of overwintering borers are highest along the western side of 
Illinois (Figure 3). The highest infestation was in Adams County with 658 borers 
per 100 plants.
South'd)estern covn hover. This pest has been found in fifteen of the southern-most 
counties of the state (Figure 4) and has not extended its range since 1969. In 
1973, populations varied from none to 28 borers per 100 plants, averaging slightly 
more than 2. Populations were high in occasional late-planted fields in southern 
Illinois. The inability of the larvae to survive the winter is probably respon­
sible for the halt in the northward movement of the insect.
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Table 7. Corn Borer Fall Population Surveys in 36 Counties, 1963 Through 1973 
(County Averages Expressed in Borers per 100 Stalks of Corn)
196 3 1964 1965 196 6 196 7 1968 1969 1970 1971 1972 1973
Northwest
B u reau  
J o  D a v ie s s  
M ercer  
O g le
W h it e s id e
W innebago
370
70
287
121
178
214
179
146
275
96
306
9 3
74
17 
49
18  
69  
28
129
69
109
58
167
54
113
39
76
52
26
34
150
295
217
100
177
213
198
112
331
85
42
71
62
111
42
59
81
169
49
116
164
207
253
224
85
40
57
46
49
52
86
108
179
173
97
80
A v e r a g e 207 183 43 98 57 192 139 87 169 55 121
Northeast .
Boone 88 34 11 66 12 156 48 72 73 16 140
DeK alb 160 132 31 21 13 113 73 52 102 14 19
DuP a g e 58 45 11 33 30 70 71 79 25 7 - -
Lake 15 59 10 33 11 158 65 83 98 13 - -
L a S a l l e 258 163 46 88 87 304 97 62 93 28 109
W il l 119 78 16 38 37 87 99 21 136 4 72
A v e ra g e 116 90 21 47 32 148 75 62 89 14 85
West
Adams 118 179 73 502 98 169 269 209 52 52 658
B row n -C ass 88 117 84 148 58 349 184 93 73 31 158
H ancock 206 102 89 171 109 99 205 213 166 9 3 150
H en d erso n 150 2 2 3 106 285 115 287 367 50 193 149 162
Knox 194 56 45 232 136 300 183 85 63 99 181
McDonough 144 123 98 153 93 191 199 131 100 79 169
A v e r a g e 150 133 83 249 102 2 33 235 130 108 84 246
Central
Logan 47 30 10 28 30 41 13 3 60 11 15
Macon 14 17 6 5 23 52 28 11 68 14 6
McLean 65 43 45 103 82 267 46 24 65 12 38
P e o r i a 110 106 66 708 191 285 267 53 80 32 167
W oodford 210 154 81 4 9 3 125 288 64 43 61 17 128
A v e ra g e 89 70 42 267 90 187 84 27 67 17 71
East
C ham paign 14 9 10 8 7 80 12 9 34 -  _ 15
I r o q u o is 85 191 61 42 21 321 69 17 123 22 126
K ankakee 52 79 28 56 41 94 66 53 204 44 48
L iv in g s t o n 83 163 32 84 65 540 140 36 117 25 107
V e r m il io n 14 11 17 16 11 195 92 50 68 8 60
A v e r a g e 50 91 30 41 29 246 76 33 109 25 71
West-Southwest
C h r is t i a n 15 15 23 15 74 158 44 30 64 3 59
M adison 56 30 126 90 107 425 447 270 233 19 268
Sangam on 10 12 8 15 16 84 7 16 57 6 38
A v e ra g e 27 19 52 40 66 222 166 105 118 9 122
East-Southeast
C la r k 21 16 151 74 8 189 207 63 37 9 107
J a s p e r 25 24 40 44 59 196 118 95 388 10 236
L aw ren ce 22 28 62 48 15 199 172 53 51 10 53
M o u lt r ie 23 4 13 22 66 172 54 11 42 1 4
A v e r a g e 23 18 67 47 37 189 138 56 130 8 100
Southwest
S t .  C l a i r 108 46 98 96 110 357 444 58 365 46 259
A v e r a g e 108 46 98 96 110 357 444 58 365 46 259
AVERAGE, ABOVE 36
COUNTIES
AVERAGE, ALL COUNTIES
106 95 49 120 61 205 139 71 120 34 126
SURVEYED 98 100 57 112 57 211 170 85 130 32 126
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Common stalk borers. Several instances of common stalk borer damage in no-till 
c o m  occurred in 1973. Ordinarily, damage by this insect is confined to the bor­
der rows of conventionally tilled cornfields. However, in no-till corn the infes­
tations often covered the entire field or portions of the field.
The moth stage of this insect deposits its eggs in weeds and grasses during late 
August where it overwinters in the egg stage. Eggs have been taken on ragweed, 
dock, pigweed, burdock, and several grasses. Occasionally when fields are weedy 
the previous year, the injury may extend over the entire field.
Controlling the larva in c o m  is difficult, because the worms are usually too deep 
in the whorl for insecticides to reach them.
C o m  leaf aphids. This insect was present in fairly high numbers in 1973. An esti­
mated 137,292 acres were treated in 1973 (Table 1). Yield losses occurred in lo­
calized areas, primarily in northern areas of Illinois where a moisture shortage 
existed. Ordinarily, populations of aphids peak in late July, but in 1973 the peak 
did not occur until mid-August. By that time most fields were beyond the danger 
stage.
True armyworms. This insect damaged no-till corn planted in grass sod or after rye 
in several instances in 1973. An estimated 19,593 acres of c o m  were treated in 
1973 (Table 1). Moths deposited their eggs in the grass prior to planting. As the 
armyworms hatched, the larvae moved from the grass that had been killed by a herbi­
cide to the newly emerging c o m  plants to feed.
Frequent observations to detect armyworm damage should be made as corn emerges 
where no-till corn is planted in grass or rye.
SMALL GRAIN
True armyworms. This insect was conspicuous by its absence in wheat in 1973. Or­
dinarily, the wet, cool spring that we experienced favors armyworms. Armyworm 
moths generally select thick, dense stands of wheat in which to deposit their eggs, 
and many wheat stands in Illinois did not meet this qualification. An estimated 
12,870 acres of wheat were treated in 1973 (Table 1).
This species does not overwinter successfully in Illinois, but migrates from the 
south and southwest on the prevailing winds in the spring.
Hessian fly. The late summer survey of wheat stubble indicated a very low popula­
tion of only 2.2 puparia per 100 tillers in the counties surveyed in the southern 
half of the state (Table 8). The heaviest infestation occurred in the southeast 
district (Figure 8). The following practices are suggested to keep Hessian fly 
populations at low levels:
1. Seed susceptible wheat varieties on or after the recommended seeding dates.
2. If seeding early, use a resistant variety. Soft wheats such as Arthur 71, Ben- 
hur, and Knox 62, and hard wheats such as Central, Gage, Parker, and Scout 66 
are reasonably resistant.
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Table 8. Hessian Fly Populations, by Sections, July 1963 Through 1973
Flaxseeds per 100 tillers
Section 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973
West 7.,5 2.2 2,.0 7,,2 2..5 1..0 1.0 ,4 0 0 0
Central 4.,0 1.6 0 2,.1 1..0 0 1.0 ,8 0 6. 0 0
East 3..0 0 2,.0 0 .5 0 0 0 -■- - - -■ - ----
West-southwest 10..5 1.9 1,.1 15..9 3..7 .18 1.0 3.,1 2.3 1.0 0
East-southeast 2..5 4 .2 .4 25,.6 4..2 4..3 3.0 1.,2 5.5 4. 0 1,.3
Southwest 1.,2 10 .1 3,.7 8,.8 2,.8 4,.2 3.0 6..2 1.2 3.0 5,.6
Southeast 3..0 1.0 .8 22.. 6 13,.0 2..0 2.0 4..4 1.2 14. 0 6,.0
State Average 4.,8 3.4 1,.5 14..4 5..3 1,.9 2.0 3..3 2.0 4.,4 2..2
CLOVER AND ALFALFA INSECTS
Alfalfa weevil. In 1974 we can expect moderate to severe damage to alfalfa in the 
area south of a line extending from Macomb to Peoria to Watseka (Figure 6). Ex­
tensive damage was caused by alfalfa weevil larvae in this area in 1973. Fall in­
secticide treatments were applied to an extimated 2,074 acres and spring treatments 
were applied to 92,939 acres at least one time (Table 1). In general, alfalfa wee­
vil development and damage came later than normal in 1973. This was caused by cool, 
wet conditions in the fall of 1972 and spring of 1973. Seasonal variations in 
weather have a tremendous influence on alfalfa weevil development and subsequent 
damage.
Potato leafhoppers. These small (1/8 inch), green, wedge-shaped insects were abun­
dant on alfalfa in 1973. An estimated 4,334 acres were treated (Table 1). Leaf- 
hoppers reduce hay yields as well as the quality of hay by lowering the content of 
vitamin A and protein. Treatment is indicated if swarms of these insects are ob­
served during cutting, or on the new growth of the second crop. Leafhoppers cause 
a yellowing of second- and third-crop alfalfa.
Meadow spittlebugs. Our annual fall adult survey (Figure 7) indicated that popula­
tions will be light to noneconomic in the spring of 1974.
SOYBEAN INSECTS
Green oloverworms. This insect rated the "insect of the year" award for 1973. An 
estimated 735,917 acres of soybeans were treated (Table 1). Populations were ex­
tremely high in many fields in the northern two-thirds of the state during late 
July and the first half of August. This outbreak constitutes one of the heaviest 
on record. Some fields averaged 25 worms per foot of row, and counts of 6 to 15 
were common in most fields surveyed.
Fortunately, overall damage to soybeans was light, and in most instances non-economic.
A fungus disease and parasitic fly virtually decimated the entire population during 
early to mid-August. Hot, humid weather favored the spread of the fungus disease 
during this critical period. The diseased worms were easily identifiable by their 
chalky-white, dry, mummified appearance. Many fields were treated with insecticides, 
perhaps needlessly, but few farmers were willing to play Russian roulette with soy­
bean futures as they were.
The green cloverworm overwinters in the pupal and adult stage. There are two to 
four generations each year in Illinois. A gradual population buildup occurs on
93
clover, alfalfa, and soybeans during May, June, and July, and under favorable 
weather conditions green cloverworms increase in abundance very rapidly as occurred 
in 1973.
Grasshoppers. Populations are expected to be relatively low in most areas of Illi­
nois in 1974 (Figure 5). An estimated 33,261 acres were treated to prevent damage 
in 1973 (Table 1). Hot, dry weather during the major period of egg-hatch in June 
favors the survival of young hoppers.
Thistle caterpillars (larvae of painted lady butterflies). This insect damaged soy­
beans in mid-June in western and northwestern Illinois, migrating to soybean plants 
after feeding on thistles and related plants. In some instances, thistle cater­
pillars were present in soybean fields where there were no other host plants. In 
general, infestations were much less serious than they appeared to be.
Black cutworms. This insect caused severe damage in some fields of late-planted 
soybeans in the flood plain of the Mississippi River south of St. Louis. An es­
timated 8,490 acres of soybeans were treated. Although cutworms prefer c o m  or 
grass crops for food, they will not hesitate to feed on soybeans when grass crops 
are not available. Emergency control measures were relatively ineffective since 
the cutworms were feeding 2 to 3 inches below the soil surface.
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Figure 1. Western and Northern Corn Rootworm Prospects for 1974
Average number of adult 
corn rootworms per 100 
plants
Moderate to 
severe
Noneconomic to 
light
Noneconomic
ADULT ROOTWORM 
POPULATIONS 
AUGUST, 1973
dumber of adults 
plants
per 100
Northwest....... ..... 98
Northeast....... ....103
West............ ..... 25
Central......... ..... 74
East............ ..... 56
West-southwest..,...... 9
East-southeast......... 3
Southwest....... . .....3
Southeast....... ..... 10
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Figure 2. Western Corn Rootworm Distribution, 1973
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Figure 3. European Corn Borer Prospects, 1974
Average number of corn borer 
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'First-generation damage 
potential, 1974
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CORN BORER POPULA­
TIONS BY DISTRICTS, 
FALL, 1973
^Average number of borers 
per 100 plants
Northwest...... .... 120
Northeast...... ..... 98
West........... .... 246
Central........ ..... 71
East...........
West-southwest...... 138
East-southeast...... 105
Southwest...... .... 144
Southeast...... .... 132
STATE 126
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Figure 4 Southwestern Corn Borer Prospects for 1974
Figure 5. Grasshopper Prospects for 1974
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Figure 6. Alfalfa Weevil Prospects, 1974
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Figure 7. Meadow Spittlebug Prospects, 1974
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Figure 8. Hessian Fly Populations, Summer, 1973
Average number of puparia 
per 100 tillers
HESSIAN FLY POPULA­
TIONS BY DISTRICTS, 
1973
Average number 
puparia per 100
of
tillers
West 0
Central 0
West-southwest 0
East-southeast 1.3
Southwest 5.6
Southeast 6.0
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EMERGENCY W EED-CONTROL PRACTICES
F  W  Slife
A great deal of time and effort should go into planning a weed-control program.
This is true both because weed control is expensive and, because it is an invest­
ment just like fertilizer, in that we expect to prevent yield losses due to weeds.
For most Illinois farmers, weed control programs in corn and soybeans include the 
use of herbicides. The selection of the herbicide or herbicide combination should 
be based on the weed problem expected and the soil type. Control, not cost, should 
be the primary consideration, particularly at the current prices for grain. In to­
day’s world of shortages, you should not wait until the last minute to obtain her­
bicides for next year. It is predicted that some herbicides will be in short sup­
ply in 1974. Consider herbicide application as one of the key operations in get­
ting the crop in the ground. The timely application of herbicides should be con­
sidered just as important as seed, fertilizer, or seedbed preparation.
In 1973, as in most years, a number of farmers planted soybeans without herbicide 
treatment. They were in a rush to plant because earlier planting had been delayed 
by rain. After about two days, another untimely rain fell and they could not get 
into the field for 10 to 14 days. Thus a considerable acreage did not receive 
preplant or preemergence treatment. We became aware of this situation when our 
phones began to ring with farmers asking the following question, "What do I do now? 
The beans and weeds are coming up together.” Some farmers think that the applica­
tion of preemergence herbicides delays planting and is not profitable. This is true 
on some farms but not on others. Profitability is mainly determined by the kind of 
application desired and the labor available.
Let's assume that a farmer could plant 60 acres of beans a day without herbicides 
and 50 acres with herbicides. It rains substantially after one day of planting.
The yield on 50 acres is 40 bushels, while the yield on 60 acres is 32 bushels be­
cause yields have been reduced 20 percent by weeds. Production on 60 acres, then, 
is 1,920 bushels while the 50 acres yield 2,000 bushels. In addition, we still 
have 10 acres to plant. These 10 acres may yield less than the earlier planting, 
but are a pretty good bonus for the use of herbicides.
We can be of very little help to farmers in situations where grass and broadleaf 
weeds come up with the soybeans and herbicides have not been applied.
Herbicides are not perfect, but on the other hand, they are seldom a complete fail­
ure. If no rain falls within a week to 10 days after planting, the rotary hoe or 
similar tools should be used vigorously. Don't wait until the fields are green; 
try to catch the weed seedlings when they are approaching the surface. When light 
showers fall and the chemical has not been fully activated, weeds will generally 
be slowed down in terms of emergence, but again the rotary hoe or other tools can 
improve these fields remarkably. Both corn and soybeans should be cultivated when 
needed to control any new growth of weeds.
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In soybeans several weed-control practices can be classified as emergency prac­
tices. They tend to be less reliable than other treatments because of critical 
timing of application. In most cases they should not be considered as primary 
treatments.
1. Dinitro or dinitro-naptalam treatments at cracking stage. These treatments 
are very effective on emerging broadleaf weeds. Fair control of grasses can 
be expected. The treatment is usually limited to a period of two to three 
days because soybeans can be severely injured once they have completely 
emerged from the soil. Because of possible rainfall at the wrong time, ground 
equipment cannot be counted on. Application by plane has been successful.
2. Chloroxuron3 early post. This is a relatively good material for controlling 
broadleaf weeds in the seedling stage, but it does not control grass weeds. 
Soybean tolerance is close. It must be applied before the weed seedlings reach 
2 inches in height. It is exceptionally good on cockleburs.
3. Dinitro or dinitro-naptalam treatments directed. These treatments are widely 
used in the southern states and are exceptionally good on broadleaf weeds. A 
difference in height between the weeds and soybeans is needed to keep injury 
to soybeans at a minimum. The directed treatment of dinitro-naptalam is not 
cleared in Illinois.
4. 234-DB postemergence. This should be used only where heavy infestations of 
cockleburs have escaped other weed-control practices. It usually also gives 
some control of giant ragweed and annual morningglory. Follow label directions 
carefully to reduce possible injury to soybeans. Directed treatments have been 
less injurious to soybeans than over-the-top treatments.
There are several emergency treatments that can be used on corn to improve the pri­
mary treatments in case they have failed. As in soybeans, the rotary hoe or simi­
lar implements are important under dry conditions or to help control escapes. The 
use of 2,4-D, if not a part of the primary weed-control program, can be used for 
broadleaf weeds. Banvel alone or with 2,4-D is outstanding for postemergence smart- 
weed control. The combination is comparable to 2,4-D alone for other broadleaf 
weeds. Use extreme caution with Banvel and 2,4-D to prevent drift.
For postemergence grass control, Lorox and Evik are available. Both would normally 
be used when the corn is at least 3 feet tall and the grass weeds 8 inches or less 
in height. Both chemicals will kill the corn if applied over the top. They must 
be directed, and label directions must be followed carefully. In years when panicum 
infestations appear after the corn is a foot or more high, both Lorox and Evik will 
do an adequate job of control as a directed spray.
Very few treatments can be used on wheat, either as primary or emergence treatments. 
Wheat fields should be carefully inspected early to determine possible broadleaf in­
festation. 2,4-D is the best treatment, applied when the wheat is 6 to 8 inches 
tall. 2,4-D is also cleared for application after the wheat is past the soft-dough 
stage. Paraquat is not cleared as a post-harvest treatment for wheat.
A carefully planned primary weed-control system should be used by every producer 
who expects maximum yields. In Illinois, major emphasis needs to be placed on the 
control of grass weeds in corn and soybeans. Emergency weed-control treatments 
are available, but in general are not as effective or as reliable as a good pro­
gram used early in the season.
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DOUBLE-CROPPING W IT H  SOYBEANS
D. E Millis
Double-cropping with soybeans directly following a small grain is rapidly being 
accepted in Illinois. This practice will continue to expand as confidence is 
gained that economic returns are possible and as more zero-tillage equipment be­
comes available. Although 1973 cannot be rated as an ideal season for double­
cropping because of the short thin strands of wheat, its delayed harvest, and a 
dry August, there were many reports of more than 30 bushels of double-cropped 
soybeans even into the northern third of the state.
While soybeans are most commonly used to follow wheat, grain sorghum is also being 
used within the livestock areas of southern Illinois. Winter barley and rye can 
also be grown as the small grain, but their advantage of earlier planting is more 
than offset by their lower returns. Another double-cropping system is to follow 
hay or a small-grain silage crop with com.
A dense wheat crop suppresses the early weeds and provides moisture-retaining re­
sidues. The wheat should have a good seedbed and adequate amounts of phosphorus 
and potassium for both the wheat and soybean crops. Sixty bushels of wheat and 
thirty bushels of soybeans will remove 76 pounds of P205 and 64 pounds of K^O. A 
stiff-strawed, early-maturing variety such as Arthur, Arthur 71, or Abe should be 
seeded early enough to provide at least moderate fall growth. Nitrogen rates of 
up to 100 pounds per acre, if totally applied in the fall, or of 75 pounds, if 
applied wholly or partially in the spring, will help provide a dense growth.
Wheat can be readily combined with up to 25 percent moisture and then dried. This 
will give possibly a 7- to 10-day advantage where harvest is delayed by rain or 
high humidity. Planting should be done as soon as possible after combining in 
order to conserve moisture. The combine should preferably be equipped with a straw 
chopper, and a 12- to 15-inch stubble should be left. Only when planting cannot 
be achieved with the straw present should it be clipped or removed. Do not attempt 
to hasten the maturity of wheat by the use of Paraquat as a desiccant. This usage 
is not cleared and could cause seizure of the crop by the Environmental Protection 
Agency. Such a seizure occurred on one southern Illinois farm in 1973.
Because of late planting and usual dry conditions, the soybeans will not obtain 
their normal height and will have reduced lateral branching. Narrow rows of 15 
to 20 inches will allow for better utilization of light, moisture, and fertility 
and will provide competition for weed seedlings. A 5- to 7-bushel advantage can 
be expected for 20-inch rows over 30-inch rows (see Tables 1 and 3). Some opera­
tors who cannot narrow their planters are planting twice, splitting the middles 
of the rows on the second trip, or are cross-planting. Ten to 12 plants per foot 
of row is a desired population. This would be a seeding rate of 90 to 110 pounds 
of seed per acre.
Extremely early or extremely late varieties should be avoided. The early varieties 
do not obtain adequate height, and the late class VI varieties such as Dare, Mack,
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or Essex, which give good height, are too prone to frost. Those considered to be 
a late-medium or a full-season variety for the area appear to be the best compro­
mise.
Because of the straw and normally dry conditions, double-cropping is more demanding 
on a planter than most other zero-tillage conditions. The planter must have sharp 
coulters capable of cutting the residues and have enough weight to penetrate the 
soil. Under wet conditions such as experienced in 1973, dull coulters will force 
the straw into the soil. The straw then will cradle the seed and prevent soil con­
tact and coverage. The planter should also have a covering device capable of in­
suring good seed and soil contact and provide protection of the seed from the her­
bicide. The planter should also be capable of maintaining a constant planting 
depth of 1 to 1 1/2 inches.
Weed control in double-cropping depends upon both cultural and chemical methods.
A dense stand of wheat, which leaves adequate residues, narrow soybean rows, and 
high soybean populations are very important cultural practices in suppressing weed 
growth. The amount ond type of herbicides should be determined at planting time by 
an estimation of weed problems to be encountered. Since there is little possibil­
ity of a back-up system if the weeds get out of hand, the herbicides should allow 
a wide margin of safety.
Most chemical applications are made following planting. However, some innovators 
are mounting spray booms under their combines to avoid the combined straw. The 
chemical combination must include both contact and residual herbicides in enough 
water, 60 to 80 gallons per acre, to provide coverage and penetration into the 
straw.
One to 2 pints of Paraquat with surfactant is the standard contact treatment. 
Roundup, not yet cleared for use on agricultural land, holds great promise in 
double-cropping. This is especially true where perennial weeds such as johnson- 
grass and milkweeds or annuals resistant to Paraquat, such as smartweed or mares- 
tail, are present.
Lorox 50W is the basic residual herbicide used. The rates are normally 2 to 2 1/2 
pounds per acre, about double the rate used for clean-tilled soybeans on most 
southern Illinois soils. Injury to well-covered soybeans has not been a problem 
because of the plant residues present on the soil surface. While Lorox with a 
surfactant does have contact action, Paraquat would normally be added. Only if 
the weeds are less than 1 inch tall should Lorox and surfactant alone be risked. 
Maloran or Bromex at rates one and a half times that of Lorox can be expected to 
provide comparable control.
One and a half to 2 quarts of Lasso should be added to the Paraquat and Lorox if 
foxtail, fall panicum, volunteer wheat, or other grasses are expected to present 
problems. Normally the volunteer wheat is not considered damaging, but may be in 
a year of delayed harvest or when severe lodging has occurred.
Sencor, a new chemical which is cleared for use in soybeans, has given impressive 
results. Its action is similar to that of Lorox, but it also controls volunteer 
wheat and some of the large-seeded annuals. Furloe or Chloro IPC added to the com­
bination is beneficial in controlling smartweed, a serious problem in many fields 
of double-cropping in 1973. Amiben and Amilon are also accepted double-crop her­
bicides .
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Poor control of broadleaf weeds or a heavy cocklebur infestation might be salvaged 
by Basagran, provided the problem is identified before the weeds become too big. 
Basagran is a welcome addition to the double-cropping herbicide arsenal. It pro­
vides a back-up system where earlier control methods have failed.
There have not been any defined insect or disease problems associated with double­
cropping. Many seedling diseases are avoided because of the late planting. There 
was some economic damage by bean leaf beetles in 1.973, but this can be expected on 
any late-planted beans.
Within the last few years, research and experience have found ways to overcome many 
of the hazards of double-cropping. The greatest remaining uncertainty in obtain­
ing a satisfactory yield is moisture. As more farmers are considering making 
double-cropping a standard operation, the economics and feasibility of supplemen­
tal irrigation become more of a consideration. The possibility of applying 1 or 2 
inches of water to insure germination or at pod-filling can make high double-crop 
yields a certainty.
REASONS FOR SOME DOUBLE-CROPPING FAILURES IN 1973
1. Lack of moisture during pod-filling.
2. The extreme weed pressures present in 1973, which could not be anticipated.
3. Residual herbicide used at rate recommended for clean-tilled soybeans.
4. Poor stand, too wide rows, or extremely early variety which did not cover the 
rows.
5. Insufficient water volume for herbicide coverage.
6. A contact herbicide used, but no residual herbicide.
7. A residual herbicide used, but no contact herbicide.
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Table 1. —  Yield of Soybeans Planted in Wheat Stubble, Brownstown, 1972
Amsoy Wayne
Herbicide
treatment3
20-in. rows 30-in. rows 20-in. rows 30-in. rows Average
Yield*5
Popu­
lation Yield15
Popu­
lation Yield15
Popu­
lation Yield15
Popu­
lation Yield15
Popu­
lation
bu./A.
OOO
bu./A.
OOO
bu./A. (000) bu./A. (000) bu./A. (000)
1................ . . . 36.1 144.4 31.1 1 1 1.5 34.4 188.2 34.6 127.2 34.1 142.8
2 ................ . . . 38.8 139.8 30.6 103.2 34.0 188.2 29.5 106.3 33.2 134.4
3 ................ . . . 40.8 156.2 30.6 90.2 35.8 180.3 30.6 107.2 34.5 133.5
4 ................ . . . 29.8 133.3 30.0 97.6 26.6 166.6 21.5 122.0 27.0 129.9
5 ................ . . . 41.2 154.2 33.3 107.2 37.0 181.6 35.2 128.1 36.7 142.8
6 ................ . . . 40.7 129.4 27.9 93.7 34.1 185.6 29.1 11 1.9 33.0 130.2
7 ................ . . . 45.5 148.3 42.1 1 12.8 36.8 167.3 35.4 1 15.4 40.0 136.0
Aver............ . . . 39.0 143.7 32.2 102.3 34.1 179.7 30.8 116.9
a Herb ic ides were applied  pre-em ergence with a surfactant (S) of X 77  at 8 oz./lOO ga l. water. Treatments
were:
1. 2 1b. 5 0 W  Lorox, 2 qt. Lasso, 1 pt. Paraquat +  S
2. 2 lb. 5 0 W  Lorox, 2 qt. Lasso, 1 pt. Paraquat -j- S, 8 oz. 2 ,4 -D  (4 lb. a i/ga l.  LV ester)
3. 2 lb. 5 0 W  Lorox, 2 qt. Lasso, 1 pt. Paraquat -j- S, 16 oz. 2 ,4 -D  (4 lb. a i/ga l.  LV ester)
4. Check
5. 1 ga l. Am iben, 2 qt. Lasso, 1 pt. Paraquat -f- S
6. 4 lb. Am ilon , 2 qt. Lasso, 1 pt. Paraquat -j- S
7. 1 V i lb- 5 0 W  Sencor, 2 qt. Lasso, 1 pt. Paraquat +  S 
b 12-percent moisture.
Tables l and 2 present the results of research trials. 
The herbicide combinations are not cleared for use.
Table 3. —  Yield of Soybeans Planted 
in Wheat Stubble, Urbana, 1972
Plants Irrigated Nonirrigated
per ft. at 20-in. 30-in. 20-in. 30-in.
harvest rows rows rows rows
Yields of Beeson, bu./A.“
6 .................  39.3 28.6 29.6 21.7
9 .................  36.3 29.5 34.7 23.9
12.................  39.3 31.5 35.3 23.4
15.................  37.9 31.8 36.4 24.8
Aver...............  38.2 30.4 36.4 24.8
Yields of Amsoy 71, bu./A.a
6 .................  34.7 26.0 25.5 18.9
9 .................  38.8 32.8 27.2 21.5
12.................  39.2 29.2 28.5 20.8
15.................  39.6 29.2 28.5 20.8
Aver............... 38.1 30.0 26.7 20.8
Yields of Hark, bu./A.a
6 .................  32.8 19.0 21.3 15.5
9 .................  34.6 28.8 21.9 16.9
12.................  38.2 26.8 27.6 18.7
15.................  37.7 26.6 27.6 18.7
Aver..............  35.8 25.3 23.7 17.0
13-percent moisture.
Table 2. —  Yields of Amsoy in 
Barley Stubble, 19 Herbicide 
Treatments, 30-inch Rows, 
Dixon Springs, 1972a
Herbicide treatment11 Yield0 f°.?Ulation
bu./A. (000)
1. 2 qt. Mono 2139, 2 qt. Lasso,
2 lb. 50W  Lorox............... 25.7 215.2
2. 5 qt. Dynap, 2 qt. Lasso, 1 qt.
Paraquat+  S .................. 22.2 236.1
3. 2 lb. 50W  Lorox, 2 qt. Lasso,
1 qt. Paraquat -)- S ...........  21.7 260.5
4. 1 gal. Preforan, 1 qt. Para­
quat S ........................  20.2 274.4
5. 4 lb. 50W  Maloran, 1 qt.
Paraquat -f- S .................  24.2 250.0
6. 2 lb. 50W  Lorox, V/t qt.
Lasso, 1 qt. Paraquat -(- S,
2 oz. 2,4-D...................... 23.3 279.7
7. 2 lb. 50W  Lorox, V/i qt.
Lasso, 1 qt. Paraquat +  S,
4 oz. 2,4-D......................  19.6 289.2
8. 2 lb. 50W  Lorox, IV2 qt.
Lasso, 1 qt. Paraquat -j- $,
8 oz. 2,4-D......................  27.0 227.4
9. 2 lb. 50W  Lorox, 1V2 qt.
Lasso, 1 qt. Paraquat +  S,
16oz. 2,4-D....................  23.8 267.5
10. VA lb. 80W  Bladex, 1 qt.
Paraquat+  S .................  24.1 279.7
11. VA lb. 80W  Simazine, 1 qt.
Paraquat -)- S .................  27.3 207.3
12. 2 lb. 50W  Sencor, 2 qt. Lasso,
1 qt. Paraquat +  S ...........  32.0 222.2
13. l'/2 lb. 50W  Sencor, 2 qt.
Lasso, 1 qt. Paraquat -f- S. . 25.3 273.6
14. V/2  lb. 50W  Sencor, 2 qt.
Lasso.............................. 21.5 249.2
15. 2/2 lb. 50W  Bladex, 1 qt.
Paraquat+  S .................  20.3 243.1
16. Check............................. 5.8 217.8
17. 2 lb. 80W  Bladex-Planavin,
1 qt. Paraquat -f- S ...........  26.4 246.6
18. 2 lb. 50W  Lorox, IV 2 qt.
Lasso, 1 qt. Paraquat -(- S. . 27.7 235.2
19. 3 qt. Mono 2139, 2 qt. Lasso,
2 1b. 50W  Lorox............... 26.9 251.8
a Plots irrigated with 1 in. water July 10. 
b Treatments app lied  in 67  ga l. water at p lanting. 
c 12-percent moisture.
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CONTROL OF W IREW ORM S IN  SOYBEANS
C. R . Edw ards
Wireworms occur in all soil types but are most destructive in loose textured, poor­
ly drained areas, especially land that has been in sod or pasture or where a green- 
manure crop is plowed under annually. In the Midwest wireworms traditionally have 
been considered an important pest mainly in com, small grains, potatoes, vegeta­
bles, and turf. However, the increased soybean acreage, monetary value, and desire 
for higher yields have also focused attention on wireworms and their effect on this 
crop.
Wireworms, the immature form of click beetles, require three to five years to reach 
maturity. They feed on germinating seeds, plant roots, and the below-ground por­
tion of the soybean stem. Their feeding activity may cause stunted plants and de­
creased yields or even death of damaged plants. Because of the nature of the soy­
bean plant, however, some decrease in plant population does not necessarily mean a 
decrease in yield.
WIREWORM SITUATION
In 1972 a soybean field in Porter County, northwestern Indiana, was reported to 
have extensive plant damage caused by the feeding of wireworms. This field was 
examined by Purdue entomologists, and arrangements were made for extensive insec­
ticide tests the following year, 1973. Closer examination of the history of this 
field revealed that the cropping sequence included pasture in 1967, soybeans in 
1968 and 1969, wheat and clover in 1970, and soybeans in 1971. It was surmised 
from this cropping sequence that the click beetles probably were attracted to the 
wheat in 1970 and laid their eggs at that time.
PLOT DESIGN AND SAMPLING TECHNIQUES
Research plots were planted with Amsoy 71 on May 26, 1973. Methods of application 
included broadcast treatments incorporated with a roto-tiller, a 7-inch band treat­
ment applied over the row and ahead of the press wheel at planting, in-furrow treat 
ments at planting, and seed treatments. The broadcast treatments consisted of four 
row plots while all other treatments were applied in two-row plots. All plots were 
75 feet long and replicated four times.
Insecticide performance was evaluated by combining the information from stand 
counts, plant damage, and dead larvae into a performance equation. Each factor of 
the performance equation was assigned a set value. The maximum score possible was 
100 (i.e., all expected plants were present, no plants showed damage, and no wire- 
worms were found alive). The equation and explanation of the factors can be found 
in Table 2, footnote "c."
Stand counts were based on three 10-foot samples per treatment. Wireworm damage 
was determined by evaluating all plants in 3 linear feet of row in two locations
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within each treatment. In addition, the numbers of live and of dead or dying 
wireworms were determined by checking the plants and soil in an area 3 feet long 
by 7 inches wide by 7 inches deep in two locations per treatment. Yields were ob­
tained by harvesting all plants in 16 feet of row. One-hundred random seeds from 
each treatment were also collected and weighed to determine individual seed weight.
RESULTS
The data indicate that Counter, Mocap, and the high rate of Dow M-3454 gave better 
control of wireworms in soybeans than the other treatments evaluated (Table 1). The 
other treatments including Belt (chlordane), the major insecticide used in the mid­
west to control wireworms on soybeans, did not give significantly better control 
of wireworms than the check. Although there were no significant statistical dif­
ferences at the 5-percent level of probability between the treatments when the de­
gree of plant damage was evaluated, there were some definite trends (Table 1). Both 
rates of Counter and the band treatment of Mocap when compared with the check re­
duced the incidence of plants showing wireworm damage. Table 1 also shows that 
plant survival was considerably better for those plots treated with Counter and 
Mocap. Some phytotoxicity was noted for the high rate of Dow M-3454, as evidenced 
by the reduction in number of plants per 30 feet of row in contrast to the good con­
trol of wireworms obtained.
When the percentage of dead larvae, percentage of plants showing no visible wire- 
worm damage, and the number of plants per row measure were evaluted together in a 
total performance equation (Table 2), Counter and Mocap were still significantly 
better than the check.
Table 1. Summary of Wireworm Control in Soybeans--Product Evaluation, 
LaCrosse, Indiana, 1973
Materials^/
Formu­
lation,
percent Rat
Plants 
30 1 row^/
Means£/
Dead
wireworms, 
percent^./
Plants no 
damage 
percent^/
Counter (F) 15 1.2 306.5 a 92.7 a 88.0
Counter (F) 15 1.8 267.5 ab 88.0 a 75.4
Mocap (B) 10 1.2 297.5 a 91.7 a 86.1
Mocap (BC) 10 2 lb./Ac. 253.5 ab 93.6 a 59.9
Dow M-3454 (F) 10 .9 216.5 abc 58.6 abc 69.3
Dow M-3454 (F) 10 1.2 162.8 be 73.8 ab 57.9
Dow M-3635 (ST) 25 .75 oz./60 lb. 101.3 c 20.0 c 41.6
Dow M-3635 (ST) 25 1.00 oz./60 lb. 156.0 be 12.5 c 35.6
Belt (BC) 72EC 5 lb./Ac. 150.8 be 34.3 be 54.8
Check 144.8 be 12.5 c 39.5
a/ B = 7” band in front of press wheel (light incorporation), BC = broadcast,
F = in-furrow, ST = mixed with seed.
b/ 0z./l,000' row unless otherwise noted (1.2 oz. = 1 lb./Ac. on 40"-row basis), 
c/ Any two means not containing the same letter are significantly different at 
the 5-percent level of probability according to Newman Keul's Sequential Range 
Test.
d/ Planted May 25, stand count taken June 18.
e/ Percent dead or dying wireworms from 3' x 7" x 7" section of row, June 18. 
f/ Percent plants showing no visible wireworm damage (feeding and stunting), June 
“  19.
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Due to the variations in yield for individual treatments from replication to re­
plication, no significant statistical yield differences at the 5-percent level of 
probability were noted (Table 3). However, it was evident that yields for both 
rates of Counter and the band treatment of Mocap were better than for the other 
treatments. The 100-soybean-seed mean-weight values given in Table 3 show that 
bean weight was significantly higher in plots treated with both rates of Counter 
and Mocap as a band treatment. This component of yield showed that the size of 
the beans was definitely affected by the degree of wireworm damage.
Table 2. Total Product Performance— Wireworm in Soybeans, 
LaCrosse, Indiana, 1973
Material^/
Formulation,
percent Rat
Performance
Range
value£/
Mean^/
Counter (F) 15 1.2 84-97 91 a
Mocap (B) 10 1.2 76-94 86 ab
Mocap (BC) 10 2 lb./Ac. 71-89 82 ab
Counter (F) 15 1.8 76-80 78 ab
Dow M-3454 (F) 10 .9 50-76 61 be
Dow M-3454 (F) 10 1.2 45-59 52 c
Belt (BC) 72EC 5 lb./Ac. 41-59 48 c
Check 29-56 38 cd
Dow M-3635 (ST) 25 1.00 oz./60 lb. 16-56 34 cd
Dow M-3635 (ST) 25 .75 oz./60 lb. 7-27 20 d
a/ B = 7" band in front of press wheel (light incorporation), BC = broadcast,
F = in-furrow, ST = mixed with seed.
bJ 0z./l,000’ row unless otherwise noted (1.2 oz. = 1 lb./Ac. on 40"-row basis). 
c_/ Based on total performance equation where 100 is perfect score (F.T. Turpin, 
Purdue University).
Total Performance = ^ + ■§• + •=— =■y 5 3.3
where: x = number of plants per row measure (when x>y substitute x=y).
y = expected number plants per row measure based on seed drop and 
percent germination.
z = percentage of plants showing no visible wireworm damage, 
a = percentage of dead larvae.d/ Any two means not containing the same letter are significantly different at 
the 5-percent level of probability according to Newman Keul's Sequential Range 
Test.
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Table 3. Effect of Wireworms on Soybean Yield and Bean Weight—  
Product Evaluation, LaCrosse, Indiana, 1973
o /Material—
Formulation,
percent Rateb/
Yield 
bu./ac.
100-Bean 
weight, grams—'
Counter (F) 15 1.8 27.3 21.3 a
Counter (F) 15 1.2 25.9 21.8 a
Mocap (B) 10 1.2 22.5 21.1 a
Check 19.8 19.4 be
Mocap (BC) 10 2 lb. /Ac. 19.4 18.7 be
Belt (BC) 72EC 5 lb./Ac. 18.1 18.6 be
Dow M-3635 (ST) 25 1.00 oz./60 lb. 17.5 18.3 be
Dow M-3454 (F) 10 .9 15.7 19.6 b
Dow M-3635 (ST) 25 .75 oz./60 lb. 15.5 17.9 c
Dow M-3454 (F) 10 1.2 13.5 19.4 be
a/ B= 7" band in front of press wheel (light incorporation), BC = broadcast,
F = in-furrow, ST = mixed with seed.
b/ 0z./l,000' row unless otherwise noted (1.2 oz. = 1 lb./Ac. on 40" row basis). 
oj Any two means not containing the same letter are significantly different at 
the 5 percent level of probability according to Newman Keul's Sequential Range 
Test.
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INSECT PROBLEMS A N D  CONTROL IN  NO-TILL CORN
D . E . K u h lm a n
During 1973 we evaluated the effectiveness of several soil insecticides in con­
trolling the common stalk borer, Papaipema nebris, and the armyworm, Pseudaletia 
unipunota3 in no-till com. Demonstration plots were conducted in cooperation 
with Lowell Loverkamp, Metropolis, and David Gragg, Massac County Extension Ad­
viser; Warren Harms, Lanark, Ray Lower, Lanark, and Harold Brinkmeier, Carroll 
County Senior Extension Adviser; George McKibben, Agronomist, Dixon Springs Agri­
cultural Center; and George Kapusta, Agronomist, Southern Illinois University Ex­
periment Field at Belleville.
Common stalk borer problems were encountered on the Loverkamp and Lower farms and 
armyworms at the S.I.U. experiment field in Belleville. This report contains a 
summary of common stalk borer and armyworm control obtained with various soil in­
secticides applied at planting time at these locations. Our thanks and apprecia­
tion is extended to all the fine cooperators listed above for their assistance.
CONTROL OF COMMON STALK BORER IN ZERO-TILL CORN
Damage to conventionally tilled c o m  by the common stalk borer is generally con­
fined to two or three rows along the margin of the field. However, in no-till 
corn, common stalk borer problems have been encountered, on occasion, over an en­
tire field. Emergency insecticide sprays directed over the infested rows are not 
always effective since the worm is protected inside the c o m  plant. Mortality oc­
curs only when the borer leaves one plant and crawls to another, coming in contact 
with the insecticide spray deposit on the foliage or the soil surface. Damage to 
c o m  by the common stalk borer is closely associated with the weed infestation pre 
sent in a fencerow or throughout a field during the preceding year. This is be­
cause moths of the common stalk borer deposit their eggs on ragweed, dock, pig­
weed, burdock, grasses, and possibly other plants throughout a field or in a fence 
row in late August and September. Common stalk borers hatching on weeds in the 
fencerow the following May feed for awhile, then migrate to c o m  plants along the 
field margins. But when fields infested throughout with host weeds are planted to 
no-till com, herbicides are applied to kill the existing vegetation and this food 
supply is rendered inadequate for the borers. Consequently, as the vegetation be­
comes unsuitable for consumption by the borers (either due to being killed by the 
herbicide or because the grass or weed stems become too small for the borers) they 
migrate to larger stemmed, newly emerged corn plants and cause severe damage in 
terms of foliar feeding or killing of plants. Had a conventional tillage system 
been employed (plowing, disking, etc.) the likelihood of common stalk borer dam­
age to corn would probably be reduced, eliminated, or, at most, confined to two or 
three rows along the field margin.
CARROLL COUNTY
A no-till field of corn was planted in a stand of alfalfa-grass on the Ray Lower 
farm, Lanark, on May 24, 1973. The grasses, which predominated the mixture,
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consisted mainly of brome, quackgrass, and bluegrass. Comparison of common stalk 
borer control was made between planting-time applications of carbofuran (Furadan 
10G) , chlordane (Belt 33-1/3G), Counter 15G, Dyfonate 20G, and phorate (Thimet 
15G). Treatments were four rows in width.
Results
A common stalk borer infestation was present throughout the field and 24.9 percent 
of the plants were damaged or killed in the untreated plots. Furadan applied at 
two and three pounds active ingredient per acre (a.i.p.a.) in a 7-inch band ahead 
of the press wheel, and at 3 pounds a.i.p.a. "in the furrow" was the most effec­
tive soil insecticide in suppressing damage by common stalk borers (Table 1). Un­
damaged plant populations were 35.9 to 41.2 percent higher in these Furadan treat­
ments than in the untreated plots (Table 1).
Furadan applied at 1 and 2 pounds a.i.p.a. "in the furrow" and at 1 pound a.i.p.a. 
in a 7-inch band was not as effective as the higher rates, but still gave increases 
in undamaged plants ranging from 10.6 to 24.9 percent greater than the untreated. 
Belt applied at 2 pounds a.i.p.a. in a 7-inch band gave an increase of 22.1 per­
cent in healthy plants and was more effective in suppressing common stalk borer 
damage than Counter, Dyfonate, and Thimet, but less effective than Furadan applied 
at 2 and 3 pounds in a 7-inch band or 3 pounds "in the furrow."
Undamaged plant populations in treatments with Counter and Dyfonate were 9.6 and 
12 percent higher than the untreated. Thimet gave an increase in undamaged plants 
of only 2.9 percent over the untreated (Table 1).
MASSAC COUNTY
A no-till field of c o m  was planted in corn stubble on the Lowell Loverkamp farm, 
Metropolis, on May 11, 1973. The field has been in continuous c o m  for 3 years.
The common stalk borer infestation in this field was highly variable. Some lo­
calized areas had 100 percent of the plants infested or damaged, but the overall 
average infestation was 23.1 percent on June 9. A number of different soil insec­
ticides were applied at planting time. Since the common stalk borers were con­
fined to one section of the field, a comparison of insecticides could only be made 
where the infestation was present. Consequently, only Belt 33-1/3G at 2 pounds 
a.i.p.a. and Furadan 10G at 1, 2, and 3 pounds a.i.p.a. were evaluated in an area 
where common stalk borers were present in sufficient numbers to make comparison.
All treatments were applied in a 7-inch band ahead of the press-wheel.
Results
Common stalk borer damage was substantially reduced in plots treated with Furadan 
at 1, 2X and 3 pounds a.i.p.a. applied in a 7-inch band ahead of the press wheel 
(Table 2). On July 9 plant populations were 55.0 to 78.8 percent greater than the 
untreated plots for all three rates of Furadan. The most effective treatments were 
Furadan at 2 and 3 pounds a.i.p.a. Belt was less effective than Furadan, but still 
gave a 23.2 percent increase in plants over the untreated plots.
CONTROL OF ARMYWORMS IN NO-TILL CORN
Each year in Illinois there are a number of instances of armyworm damage to no­
till c o m  planted in grass sod or fall-seeded rye. Moths of the armyworm, Pseud- 
aletia unipunota, lay their eggs in grassy areas during late April and May. When
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no-tillage corn is planted in these grassy areas, herbicides are used to kill the 
vegetation. As the grasses die or become unsuitable for consumption, the army- 
worms move to the c o m  to feed, often causing severe damage.
The zero-till corn plots at the Southern Illinois University Experiment Field, 
Belleville, contained a moderate infestation of armyworms in 1973. This report 
summarizes the reduction of armyworm damage obtained by using various soil insec­
ticides applied at planting time.
Methods
The no-till corn was planted in bluegrass sod on May 15, 1973. Herbicides applied 
on May 17 included Paraquat, 2 quarts per acre; Aatrex 4L, 1 gallon per acre; Las­
so, 4 1/2 quarts per acre; and a surfactant, X-77, 4 ounces per acre. The blue- 
grass had attained a height of 2 feet at the time of planting. Insecticides used 
in this test were Aldrin 20G, Bux 10G, carbofuran (Furadan 10G), chlordane (Belt 
33-1/3G), Counter, Dasanit 15G, Diazinon 14G, Dyfonate 20G, Landrin 15G, Mocap 10G, 
phorate (Thimet 15G), and a diazinon planter box seed treater, 33% dust. All in­
secticides were applied in a 7-inch band ahead of the press wheel, except aldrin, 
which was placed in the seed furrow. The rates per acre for the various treat­
ments are given in Table 3. Individual treatments were replicated three times 
and consisted of four 30-inch rows, 50 feet in length. Armyworm damage was as­
sessed by counting plants with visible whorl feeding on June 14 and June 22. Plants 
with fresh whorl feeding were considered infested.
Results
Armyworm damage in no-till corn was substantially reduced with planting-time treat­
ments of Furadan at 1, 2, and 3 pounds a.i.p.a. and Counter, Dasanit, diazinon, 
Dyfonate, Landrin, and Thimet at 1.5 pounds a.i.p.a. Mocap and Bux were less ef­
fective than aldrin, Belt, and the diazinon planter box seed treatment. The lat­
ter three treatments were essentially ineffective in reducing armyworm damage when 
compared with the untreated plots (Table 3).
The armyworm infestation was moderately light in intensity with 27.2 percent of 
the plants in the untreated plots showing fresh whorl feeding on June 14, 1973.
The infestation was evenly distributed throughout all the untreated plots.
The reduction in armyworm damage obtained with Furadan, Counter, Dasanit, Dyfonate, 
Landrin, and Thimet, in addition to the systemic activity of some of these mate­
rials, may be due to the fact that as the armyworm larvae move from the vegeta­
tion killed by herbicides to the corn plants, they come in contact with the soil 
insecticide applied on the soil surface in a 7-inch band.
Plant populations at harvest-time (September 27) in the plots treated with Mocap, 
aldrin, Belt, and diazinon seed treater were the same or slightly lower than the 
untreated (Table 3). Plant populations in plots treated with Furadan (1, 2, and 
3 pounds a.i.p.a.), Bux, Counter, Dasanit, dizainon, Dyfonate, Landrin, and Thi­
met were significantly higher than the untreated on June 14 and at harvest on Sep­
tember 27. Plant populations in the Mocap plot were similar to the untreated at 
harvest, although only 8.0 percent of the plants were damaged by armyworms. This 
suggests that Mocap at 1.5 pounds a.i.p.a. may have had a phytotoxic effect on 
corn plants.
There was a close correlation between the severity of armyworm damage and average 
plant height on July 6 (Table 3). The height of plants was greater in insecticide
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treatments where little or no armyworm damage was observed than in untreated plots 
or those treated with Aldrin, Belt, or the diazinon planter box seed treater.
CONCLUSIONS
Common stalk borers are difficult to control in no-till com, but planting-time 
treatments of Furadan at 2 and 3 pounds a.i.p.a. were relatively effective in sup­
pressing damage. Furadan at 1 pound a.i.p.a. also suppressed common stalk borer 
damage, but was less effective than the higher rates. Belt at 2 pounds a.i.p.a. 
also gave a slight reduction in common stalk borer, but was less effective than 
Furadan. Counter, Dyfonate, and phorate were relatively ineffective at 1 pound
a.i.p.a. in suppressing stalk borer damage.
Armyworm damage in no-till c o m  was effectively suppressed by Furadan at 1, 2, 
and 3 pounds a.i.p.a., and Counter, Dyfonate, Dasanit, Thimet, Landrin, and Mocap 
at 1.5 pounds a.i.p.a. However, the armyworm infestation in this particular ex­
periment was moderate and similar results may not be obtained with a heavy infes­
tation. To summarize, Furadan was the most effective soil insecticide in control­
ling common stalk borers and armyworms in no-till corn in these tests. The great­
est suppression of damage from these insects will be obtained with Furadan at 2 
pounds a.i.p.a. applied in a 7-inch band or in the furrow ahead of the press wheel. 
Lower rates of Furadan may be sufficient in a light infestation* Growers in a no­
till corn program should consider using a planting treatment of Furadan.
116
Table 1. Reduction of Common Stalk Borer Damage in Zero-Till Corn Using Various 
Soil Insecticides, Carrol County Demonstration Plot, Lower Farm, 1973
Treatment Placement
Rate per acre 
Lb. active 
ingredient
% plants 
damaged 
or killed?:^
Undamaged
plants/acre
% increase 
in stands
Furadan 10G In furrow 1 18.7 17,951 24.9
Furadan 10G It 2 16.3 15,887 10.6
Furadan 10G IT 3 5.3 19,532 35.9
Furadan 10G 7-inch band 1 14.8 17,056 18.7
Furadan 10G 1T 2 7.2 20,289 41.2
Furadan 10G f I 3 5.2 20,083 39.8
Belt 33-1/3G 7-inch band 2 8.3 17,538 22.1
Counter 15G rt 1 17.0 15,750 9.6
Dyfonate 20G ft 1 16.1 16,094 12.0
Thimet 15G M 1 16.3 14,787 2.9
Untreated — — 24.9 14,366 —
a/ Planted May 24, 1973. Plant populations and damage ratings were taken on June 28, 1973.
Table 2. Reduction of Common Stalk Borer Damage in Zero-Till Corn Using Various Soil 
Insecticides, Massac County Demonstration Plot, Loverkamp Farm, 1973
Lb. June 9 July 6
active Plants % Plants % increase
Treatment Placement per acre per acre damaged per acre in stand
Furadan 10G 7-inch band 1 . 0 15,809 6.3 12,837 55.0
Furadan 10G 7-inch band 2.0 15,819 7.8 14,805 78.8
Furadan 10G 7-inch band 3.0 17,151 7.1 14,579 76.0
Belt 33-1/3G 7-inch band 2.0 14,772 18.4 10,206 23.2
Untreated — — 13,143 23.1 8,282 --
Planted May 11, 1973.
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Table 3. Reduction of Armyworm Damage in Zero-Till Corn With Various Soil Insecticides,
Southern Illinois University Experiment Field, Belleville, Illinois, 1973
Treatment Placement
Lb.
active
per
acre
Percent
plants
with
armyworm
damage^/
Average 
plant 
height 
in inchesk/
Plants 
per acre
Percent
deviation
from
untreated
Plants 
per acre
Percent
deviation
from
untreated
Furadan 10G 7-inch band 1.0 0 77.2 25,490 3.0 24,546 6.0
Furadan 10G 7-inch band 2.0 .1 78.3 27,450 11.0 26,797 15.7
Furadan 10G 7-inch band 3.0 0 79.5 28,323 14.5 27,451 18.5
Counter 15G 7-inch band 1.5 .3 77.2 29,267 18.3 29,121 25.7
Dyfonate 20G 7-inch band 1.5 .5 76.2 27,015 9.2 26,652 15.1
Dasanit 15G 7-inch band 1.5 .6 , 76.2 28,395 14.8 27,524 18.8
Thimet 15G 7-inch band 1.5 1.5 74.6 29,630 19.8 27,378 18.2
Landrin 15G 7-inch band 1.5 3.0 75.3 28,177 13.9 27,451 18.5
Diazinon 14G 7-inch band 1.5 6.2 75.5 29,267 18.3 27,742 19.8
Mocap 10G 7-inch band 1.5 8.0 73.9 23,675 -4.3 23,166 0
Bux 10G 7-inch band 1.5 14.0 72.7 26,289 6.3 25,490 10.0
Aldrin 20G furrow 1.0 18.1 66.8 24,401 -1.4 22,513 -2.8
Belt 33-1/3G 7-inch band 2.0 27.6 69.6 24,328 -1.7 22,876 -1.3
Diazinon 33D on seed 2 oz./bu. 30.7 63.0 22,731 -8.1 20,988 -9.4
Untreated -- — 27.2 64.2 24,740 -- 23,166 --
a/ Field was planted on May 15, 1973. Damage counts were taken on June 14, 1973. 
b/ Plant height with leaves extended was measured on July 16, 1973.
JOHNSONGRASS A N D  W IL D  CANE CONTROL
W . M . L em s
Johnsongrass and wild cane (shattercane) are two troublesome weeds growing in Illi­
nois. Though related botanically, johnsongrass is a perennial and wild cane an 
annual. Fortunately, herbicides provide a bright spot in control of these two 
weeds. Before discussing the control of these weeds in corn and soybeans, we will 
describe the plants as an aid to understanding control methods.
JOHNSONGRASS
Life Cycle and Growth Habit
Johnsongrass is one of the most important and competitive weeds in the southern 
United States. Its range extends northward into central New York and throughout 
the Midwest. Heavy infestations have reduced crop yields by 30 percent or more. 
Control is difficult because of its seed production and vigorous rhizome (under­
ground stem) development.
Johnsongrass seed may live in the soil many years before germinating. Seeds be­
gin to germinate in March, April, or May, depending upon temperature and moisture, 
and continue to emerge throughout the growing season. Seedlings begin to develop 
rhizomes within three to four weeks after emergence. At first, rhizome growth is 
fairly slow in relation to top growth. When plants reach seven weeks old (early 
bloom stage), approximately eight feet of rhizomes have been produced. However, 
in the next seven weeks the plant may produce 85 feet of rhizomes. Two-thirds of 
these rhizomes may overwinter.
Overwintering rhizomes (primary) put forth new shoots in the spring. When the new 
growth is 8 to 18 inches tall, secondary rhizomes begin to form at the base of the 
plant. At this stage the primary rhizomes begin to decay. Secondary rhizomes grow 
vigorously and produce shoots that develop into above-ground vegetative growth.
In the late summer, top growth ceases and the mature plants start producing terti­
ary rhizomes. These grow until frost and overwinter to become primary rhizomes to 
start plant growth the following spring.
A new plant can develop from each node (or joint) of the rhizome. Pieces of rhi­
zomes may be moved by tillage implements, thus spreading the infestation. There­
fore, plants coming from both rhizomes and seed must be controlled if a control 
program is to be successful. ,
Control in Corn (Field, Sweet, and Silage).
The first steps in control is plowing and disking. Disk corn land several times, 
at least two to three, before planting time. These should be spaced at 4- to 6- 
week intervals, preferably during the fall and winter. This will be difficult in 
some areas. Therefore, you may start with fall plowing, followed by several disk- 
ings in the spring before planting. The disking cuts rhizomes into small pieces
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and brings them to the soil surface. Winter weather will kill some of these rhi­
zomes and reduce food reserves in others. Exposure to temperatures of 20° to 27° F. 
for only a few hours will kill rhizomes. Also, according to our observations Su- 
tan+ has a controlling effect on these smaller, chopped-up, and weakened rhizome 
pieces.
Secondly, apply Sutan+ preplant incorporated at 1/2 to 2/3 gallon per acre. Incor­
porate immediately after application. Set the disk to cut the field at six inches 
deep. Disk a second time at right angles to the first. This thoroughly mixes the 
herbicide into the soil. The additional disking again aids in cutting rhizomes 
into small pieces. Sutan+ works primarily on seedling johnsongrass, but we have 
noted in field and greenhouse studies that it will give some control of plants 
coming from rhizomes. Sutan+ is also effective on nutsedge, fall panicum, and 
many grassy weeds. However, most broadleaf weeds are not controlled by Sutan+.
For broadleaf weeds, AAtrex 80W at 1 1/4 to 2 pounds per acre may be applied in 
combination with Sutan+. 2,4-D may be used as a postemergence treatment. Use the 
higher rates of Sutan+ and AAtrex 80W with soils having over 5 percent organic 
matter.
Sutan+ contains a seed protectant which offers greater safety to corn without the 
loss of herbicide activity. It may be used on all mineral soil types and with all 
corn hybrids. -
Using a program of plowing and disking followed by Sutan+ and AAtrex, we have in­
creased corn yields 20 to 100 percent in our tests over the past five years. It 
is true that the approach is slow. The first year we get about 70 percent control 
and the second year 90 percent or better.
Eradicane, which is Eptam with a safening agent, is also very effective in con­
trolling johnsongrass. For improved broadleaf control, Eradicane may be followed 
by a postemergence treatment of 2,4-D or AAtrex. It may be used on field and si­
lage corn. The use of Sutan+ or Eradicane does not restrict your rotational crops.
Control in Soybeans
Treflan applied for two consecutive years at double the recommended rate for your 
soil type will effectively control rhizome johnsongrass in addition to seedling 
johnsongrass in soybeans. Treflan may be applied anytime in the spring before 
planting, but it should be incorporated into the soil within eight hours after ap­
plication. Treflan should be thoroughly mixed into the soil. Set your disk to cut 
4 to 6 inches deep. Operate in two different directions.
Control of johnsongrass will be improved by tillage to cut up rhizomes and destroy 
emerged johnsongrass prior to Treflan applications. Cultivation during the crop 
season will also contribute to control. Root development in the weakened rhizomes 
is greatly reduced. Therefore, plants are easily disturbed by cultivation, and 
reestablishment is difficult. Additional rhizome development is significantly re­
duced by Treflan.
Soybeans should be planted after early season adverse weather conditions have 
passed. Do not plant soybeans deeper than 2 inches. Early crop injury in the 
form of delayed growth may occur under adverse cool, wet weather conditions when 
Treflan is used at double rate.
This program will require growing soybeans for three years with double rates for 
two years and a single rate the third year. It puts more restrictions on your
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cropping system. Again, remember that we are approaching control by steps over a 
three-year program; therefore, acceptable control may not be obtained at the end 
of the first year of Treflan use. We’ve increased yields 25 percent with this pro­
gram.
For more flexibility in a cropping system, one could use Eradicane or Sutan+ with 
AAtrex in com, followed with a single rate of Treflan in soybeans the second year. 
Progress in rhizome control would be slower, however,
Postemergence Control of Johnsongrass
Roundup (glyphosate) is an experimental herbicide offering excellent control of 
johnsongrass when applied postemergence to mature plants late in the season. It 
is translocated through the plant and kills the rhizomes. Furthermore, there is 
no soil residual problem. Applied in late August we have observed very few plants 
coming from rhizomes the following spring. In a control program this could be cou­
pled with a residual herbicide applied in the spring for seedling johnsongrass con­
trol .
WILD CANE
Life Cycle and Growth Habit
Wild cane (shattercane) is a vigorous competitor with summer, annual row crops in 
areas of Colorado, Illinois, Iowa, Indiana, Kansas, Kentucky, Missouri, Nebraska, 
and Texas. A study of five locations in south central Nebraska showed an average 
corn yield loss from shattercane of 36 percent. Shattercane is a tall, forage- 
type sorghum towering above c o m  and sorghum. It's an annual which reproduces only 
by seed. Seeds germinate throughout the summer, and plants mature seeds from Au­
gust to October, frequently shattering the seed to the soil before the crop in which 
it is growing matures. Seeds may persist in the soil five to ten years. Shatter­
cane grows best on fertile, moist bottomland, but is not restricted to such areas. 
Cattle gleaning c o m  fields eat shattercane seed and distribute them in manure.
Many seeds float and move in run-off or irrigation water.
Control
Through an integrated program of cultural, mechanical, and chemical methods, shatter­
cane can be effectively controlled in c o m  and soybeans. Don't forget the impor­
tance of timely rotary hoeing and early cultivation of row crops. Wild cane does 
not compete with small grains or sod crops; therefore, crop rotations can be help­
ful.
Shattercane in c o m  can be controlled by a combination of a herbicide plus two or 
more cultivations. Effective herbicides are Eradicane and Sutan+. These are ap­
plied at 2/3 gallon per acre preplant incorporated. Remember both these products 
contain a safening agent which increases the tolerance of c o m  to them.
In soybeans Vernam at 2 quarts per acre and Treflan at 1 quart per acre are the 
herbicides to use. Couple the herbicides with timely cultivations for more effec­
tive control. Thorough and slightly deeper incorporation also aids control.
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CORN LEAF BLIGHTS-1973
M. C. Shurtleff
In 1973, corn was subject to numerous leaf diseases throughout the Midwest. Most 
of these diseases--including yellow leaf blight, eyespot, southern leaf blight, 
Helminthosporium leaf spot, Physoderma brown spot, holcus spot, rusts, and anthrac- 
nose--cause little to no reduction in yield or grain quality of the corn crop. The 
most widespread and serious leaf blights were northern leaf blight and Stewart's or 
bacterial leaf blight.
The diseases varied greatly in prevalence and severity from one area or locality 
to another depending on the hybrids grown, amount and distribution of rainfall 
during the growing season, whether c o m  followed corn in the rotation, and the 
amount of corn refuse on the soil surface at the time of planting.
The symptoms of leaf blights commonly vary somewhat with different hybrids, the 
stage of disease development, the portion of the plant examined, and time of the 
growing season. Early stages of one leaf disease may be especially difficult to 
distinguish from another. For example, water-soaking is an early symptom common 
to several diseases. Laboratory examination by a trained plant pathologist is the 
most accurate way to identify suspect disease problems.
Several noninfectious agents may cause "scorching" of leaves, dying of tissue be­
tween the veins, or spots on c o m  leaves. These agents include high and low tem­
peratures, drouth, mineral deficiencies, chemical toxicities, and other environ­
mental disturbances as well as several kinds of leaf mottle or spotting that are 
genetic in origin.
General symptoms of infectious leaf diseases, how the pathogens survive and spread, 
weather conditions that favor the causal bacteria and fungi, and control measures 
are given in the table below.
CONTROL
Corn diseases are prevented not cured. The most effective controls for practically 
all leaf blights (see table) include:
1. Grow resistant hybrids in well-prepared and well-drained soil. It is not pos­
sible to obtain resistance to all of these diseases in one hybrid, together with 
other desirable agronomic characteristics. Thus, it is necessary to choose 
according to the problems and needs expected.
2. Maintain high balanced fertility based on a soil test.
3. Follow a rotation program with soybeans, forage legumes, grasses, or cereals.
4. Cleanly plow down c o m  and other plant debris before planting.
5. Control weeds and insects.
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6. During prolonged warm, moist weather, the spraying of seed production fields 
with a protective fungicide several times, at 7- to 10-day intervals, if often 
warranted. Use a fungicide containing maneb and zinc ion, maneb, or zineb. Ap­
plications are usually needed from just before tasseling (or early July) to 
early or mid-August.
GENERAL REFERENCES ON CORN LEAF BLIGHTS
1. Diseases of C o m  in the Midwest. North Central Regional Extension Publication 
No. 21 (available from county extension offices and the Agricultural Publica­
tions Office, 123 Mumford Hall, University of Illinois, Urbana, Illinois 61801)
2. C o m  Diseases in the United States and their Control. USDA Agricultural Hand­
book No. 199 (available from some county extension offices or from the Super­
intendent of Documents, U.S. Government Printing Office, Washington, D.C.
20402— 30<^  per copy)
3. A Compendium of C o m  Diseases (available from The American Phytopathological 
Society, Inc., 3340 Pilot Knob Road, St. Paul, Minn. 55121--$3.00 per copy)
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Disease 
(pathogen),
reference* Symptoms Survives and spreads Favored by Controls
Stewart's or 
bacterial leaf 
blight
(Erwinia 
stewartii) 
R.P.D. No. 201*
Long, irregular, pale 
green to yellow or tan 
streaks with wavy mar­
gins. Usually found af­
ter tasseling. Leaves 
may wither and die ear­
ly. Streaks start at 
feeding scratches of the 
com flea beetle.
Within bodies of corn 
flea beetles; bacte­
ria spread as insects 
migrate and feed on 
corn leaves.
Mild win­
ters and 
large num­
bers of 
corn flea 
beetles.
Resistant hybrids. Early 
season applications of in­
secticides to kill c o m  flea 
beetles may be warranted, 
especially in the southern 
Corn Belt. Check recommen­
dations of entomologists.
Resistant hybrids. Rotation 
excluding Sorghum species, 
foxtails, and millet. Main­
tain high level of potassium 
in the soil.
nally brown, with brown 
or reddish margins. Rare­
ly serious.
Holcus spot 
(.Pseudomonas 
syringae)
N.C. Regional 
Ext. Pub. No. 21
Round to oval spots, up 
to about 1/2 inch in di­
ameter. Generally found 
on lower leaves. Spots 
creamy-white to tan, fi-
Corn, grass, and sor- Warm (77°■
ghum refuse; bacte- 87° F.),
ria spread by wind rainy
and rain. weather.
Southern leaf 
blight
(.Helminthosporium 
maydis)
R.P.D. No. 209
Race 0: Tan spots with
buff to brown borders, 
about 1/4 inch wide and 
usually 1/2 to 3/4 inch 
long. Only leaves are 
normally attacked.
Race T: Tan spots with
yellow-green or yellow 
halo; a dark reddish-brown 
or purple border may form 
later. Spots oval to 
spindle-shaped, about 1/4 
to 1/2 inch wide and 1/2 to 
1 1/2 inches long. Leaf 
sheaths, stalks, husks, 
shanks, and ear parts of 
corn with T or P cyto­
plasm are attacked.
C o m  and grass re­
fuse and on seed; 
spread mostly by 
air- and water­
borne spores.
Warm (68°- 
86° F.), 
moist 
weather, 
heavy dews.
Plant early. Resistant hy­
brids. Rotation combined 
with clean plow down of corn 
debris. Maintain high ba­
lanced fertility. Control 
weeds and insects. Spray 
seed-production fields with 
maneb, maneb and zinc ion, 
or zineb fungicides at 7- to 
10-day intervals.
* R.P.D. = Report on Plant Diseases; copies available from Department of Plant Pathology, 218 Mumford Hall, Uni­
versity of Illinois, Urbana, Illinois 61801.
Disease, 
(pathogen), 
reference Symptoms Survives and spreads Favored by Controls
Northern leaf 
blight
(HeIminthosporium 
turoioum)
R.P.D. No. 202
Long, elliptical, grayish- 
green or tan spots, up to 
1 1/2 by 6 inches. Appear 
first on lower leaves. 
Entire plant may turn gray 
and die early.
Corn, grass, and sor­
ghum refuse; spread 
by air- and water­
borne spores.
Warm (60°- 
80° F.), 
moist 
weather, 
heavy dews.
Same as for southern leaf 
blight (above).
Helminthosporium 
leaf spot 
(HeIminthosporium 
oarbonum)
N.C. Regional 
Ext. Pub. No. 21
Round to oval tan spots, 
about 1/4 inch wide and 
up to 1 inch long, some­
times with concentric 
zones and brown margins. 
Leaf sheaths, husks, and 
ears infected by certain 
strains.
Corn and grass re­
fuse; spread by air- 
and water-borne 
spores.
Warm, 
damp 
weather, 
heavy dews.
Same as for southern leaf 
blight (above). Inbreds are 
more susceptible than hybrids.
Physoderma brown 
spot
(Physoderma 
maydis)
R.P.D. No. 210
Very small (1/16-1/8inch) , 
round to oblong, yellow­
ish spots; usually in 
bands across the leaf 
blade. Infected tissue 
turns chocolate- to red­
dish-brown; may merge to 
form large, brown, irreg­
ular blotches. Leaf 
sheaths and stalks also 
attacked in hot, wet 
weather.
Corn debris and soil; 
spread mostly by air- 
and water-borne 
spores.
Hot (73° - 
90° F.), 
moist 
weather, 
heavy dews.
Same as for southern leaf 
blight (above). Mostly in 
southeastern states.
Yellow leaf 
blight
(Phyllostiota
mccydis)
R.P.D. No. 204
Oval to elliptical or rec­
tangular, yellow, cream- 
or tan-colored spots, of­
ten surrounded by yellow­
ish areas. Spots aver­
age 1/8 inch wide by 1/2 
inch long; may merge to
Corn, foxtail, and 
Sudangrass debris;
pores spread by 
splashing rains and 
contact.
Cool, wet 
weather; 
heavy sur­
face deb­
ris .
Same as for southern leaf 
blight (above). Proper fer­
tilization and soil drainage 
are essential. Mostly in 
northern part of Corn Belt. 
Hybrids with T cytoplasm are 
most susceptible.
form irregular blotches
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Disease 
(pathogen),
reference Symptoms Survives and spreads Favored by Controls
Yellow leaf 
blight (cont.)
or a severe blight. Dark 
specks (pycnidia) form in 
older lesions. When se­
vere early, older leaves 
appear yellow; may wither.
Eyespot
(Kcibatiella zeae) 
R.P.D. No. 204
Numerous, round-to-oval, 
1/16 to 1/4 inch spots 
with tan-to-cream centers 
and brown or purple mar­
gins , surrounded by a nar­
row yellowish "halo." Up­
per leaves, late in sea­
son, may turn yellow, then 
brown.
Corn debris; spread 
by wind-borne spores.
Cool, 
very wet 
weather.
Same as for southern leaf 
blight (above). Found in 
northern part of Corn Belt.
Anthracnose
[CoHetotrichum 
gvaminioola) 
R.P.D. No. 313
Mostly round to oval yel­
low spots that enlarge up 
to about 1/2 inch; form 
light brown centers and 
reddish-brown borders. If 
severe, leaves turn yel­
low, wither, and die.
Dead tissues speckled with 
black, spiny, fruiting bod­
ies .
Corn, grass, cereal, 
or sorghum refuse 
and seed; spread by 
air- and water-borne 
spores.
Warm (60°- 
90° F.), 
very wet 
weather.
Same as for southern leaf 
blight (above). Practice 
high balanced fertility.
Keep down grassy weeds.
Sweet c o m  is much more sus­
ceptible than field or dent 
corn.
Rusts: common 
and southern 
(Puecinia sorghi 
and P. polysora) 
N.C. Regional 
Ext. Pub. No. 21
Small, round to elongate, 
golden- or cinnamon-brown, 
dusty pustules that turn 
chocolate-brown to black 
as plant matures. If se­
vere, leaves may turn yel-
Living corn and 
grass plants in 
southern states; 
spreads northward 
by air-borne spores.
Warm (61° - 
85° F.), 
damp 
weather.
Same as for southern leaf 
blight (above). Southern 
rust occurs mostly in the 
southeastern states.
low, wither,and die.
YELLOW  NUTSEDGE CONTROL
R  W . Stoller
Yellow nutsedge, Cypevus esoulentus L., is a perennial sedge. As with all sedges, 
the stem is triangular in cross-section. The leaves are light green and usually 
taller than the stem. Seed heads are yellow to yellowish-brown.
This plant can infest fields both by seeds and tubers, but is propagated mainly by 
the tubers. The tubers are produced on the rhizomes in the upper 18 to 24 inches 
of soil during the growing season, with more than 80 percent of them in the upper 
8 to 10 inches. The tubers in the upper 1 to 2 inches of the soil are easily win­
terkilled, but the deeper ones can remain viable for future infestation for sev­
eral years.
In central Illinois yellow nutsedge tubers begin sprouting around May 1. Plants 
continue to emerge until July. One tuber can sprout several times to produce 
plants, or several plants can sprout from a tuber at one time. Plants can be es­
tablished from tubers situated deeper than 12 inches from the soil surface.
Young seedlings developed from tubers produce basal bulbs 1 to 2 inches below the 
soil surface regardless of the depth of tuber placement. The basal bulb is the 
point from which the complex system of rhizomes and tuber development originates. 
For most effective control, preemergence herbicides should be applied in a manner 
to maximize kill of tissues emanating from the basal bulb.
For the most effective control of yellow nutsedge, both chemical and cultural methods 
should be used. Our research results indicate good nutsedge control in soybeans 
using a system involving preplant tillage, delayed, narrow-row planting about June 
1, preplant herbicides, and cultivation. The herbicides vernolate and alachlor, 
applied preplant incorporated, give good and consistent control. Applied preemer­
gence, the results with these chemicals tend to be erratic.
There are more herbicides available for yellow nutsedge control in corn than in 
soybeans, but the control in corn is less predictable. There is a lack of research 
data on the effectiveness of the herbicides and control systems in corn.
Atrazine, butylate, EPTC, and alchlor applied as preplant incorporated treatments 
in corn have sometimes given acceptable control of yellow nutsedge. Less crop in­
jury results with butylate and EPTC when "safeners" are used. The most effective 
of these treatments may be EPTC plus a ’’safener."
Early postemergence treatments of atrazine, cyprazine, cyanazine, linuron, and 
ametryne have also been used in corn. Treatments of linuron and ametryne are used 
as directed sprays. All are considered only partially effective, because they give 
erratic results.
The work reported here is a cooperative investigation of the Crops Research Divi­
sion, Agricultural Research Service, U.S. Department of Agriculture, and the Illi­
nois Agricultural Experiment Station.
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Several relatively new chemicals show promise for yellow nutsedge control. Benta- 
zon, applied postemergence, gives selective control in both corn and soybeans. 
MBR 8251 shows good activity on nutsedge as preplant incorporated, preemergence, 
and postemergence treatments, but the margin of crop safety is not as good as we 
would like. Glyphosate does not give any selective control but could be used in 
noncrop areas.
Even though herbicides do not give perfect control, they will suppress the nut­
sedge so that cultivation or additional herbicidal treatments will give accept­
able control.
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BREEDERS’ RIGHTS A N D  PROTECTION  
FOR SEED PRODUCERS
IT 0 . Scott
The new Plant Variety Protection Act gives the inventor of a new variety of a seed- 
propagated crop the exclusive right to the sale and reproduction of seed of his va­
riety. This is not yet well understood by many farmers and some seedsmen. The 
main reason for misunderstanding and apprehension about the act is that it threat­
ens the long-standing custom of over-the-fence selling of seed by farmers. The law 
will also bring about what some seedsmen consider to be drastic changes in the seed 
business.
Prior to December 24, 1970, when the Plant Variety Protection Act was signed into 
law by the President, new varieties of all seed-propagated crops were legally the 
property of anyone and everyone. Once seed of a new variety was released, anyone 
who obtained seed of the variety could increase seed of it either for his own use 
or for sale to others. No restrictions governed the sale of seed except those 
imposed by state and federal seed laws, which are primarily truth-in-labeling laws. 
These seed laws of course still apply to seed of protected varieties.
You are probably now saying, "That fellow doesn't know what he is talking about. 
Look at hybrid corn. I couldn't reproduce a DeKalb, Funk, or Pioneer hybrid prior 
to December 24, 1970." This is true, but hybrid seed corn companies have held ex­
clusive control over their varieties because of biological factors and not because 
of state or federal laws. Let me explain. The hybrid corn that you produce is
an Fi hybrid. It is the first generation of a cross between two unlike parents.
If you save seed from this Fi generation and plant it (as some of you did in 1971 
because of the scarcity of seed with normal cytoplasm), the crop produced is the 
second generation or the F2 generation. The F2 generation yields less, lodges 
more, and is much less uniform than the F2 generation. Therefore if you want high 
yields, uniformity, and lodging resistance you buy F 1 seed each year.
You could produce your own Fi seed of DeKalb, Pioneer, or other hybrid if you had 
the inbred parents of the hybrid. These are, of course, closely guarded by the com­
pany that develops and produces the hybrid. The company isn't going to tell you 
what inbreds are used nor is it going to give you the inbreds. This type of pro­
tection which the owner of a Fi hybrid may exercise is commonly referred to as bio­
logical protection as opposed to the legal protection afforded by the Plant Variety 
Protection Act or the Patent Act. It is this biological protection that allowed 
private industry to become dominant in the corn and sorghum seed business in the 
absence of any type of legal protection.
For the most part the use of hybrids has been successful only in the cross-pollinated 
crops. Corn and sorghum are the shining examples. The use of hybridization in the 
self-pollinated crops except as a breeding method has not met with overwhelming 
success.
Since there is no biological protection such as the use of hybrids available to the 
inventor of new varieties of self-pollinated crops, there is no way by which he can 
control the reproduction or sale of his variety. Without control it is impossible
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for private industry to recover the cost of this type of research. Prior to the 
Plant Variety Protection Act, once the developer released a new variety of a self- 
pollinated crop everyone and anyone could.and did reproduce and sell seed of his 
new variety. His competition could undersell him because the competition had only 
the cost of production and processing invested, and some did very little process­
ing. The competition didn't have any investment in research to recover. Let me 
assure you that this type of research is expensive.
For this reason most of the breeding of new varieties of such crops as soybeans and 
small grains has been done at agricultural experiment stations or by USDA personnel, 
and the cost has been paid from taxes.
The active participation of private industry in the development of hybrids has al­
lowed a gradual evolution of an informal division of effort in hybrid corn research 
over the past 40 years. The publicly financed research programs have become more 
or less oriented to what we often refer to as basic research, and the privately fi­
nanced research has more or less taken over the responsibility of developing new 
and better varieties or what we normally think of as developmental research. Both 
types of research are important and must be done if agriculture is to remain a pro­
gressive industry. No one knows what might have been accomplished under a differ­
ent system, but in my opinion the division as I have outlined it is quite logical 
and, most of us would agree, has been very satisfactory.
A similar division of research has not been possible in the self-pollinated crops 
because it was economically impossible for private industry to participate. The 
main purpose of the Plant Variety Protection Act is to encourage private industry 
to invest money and people in developing new varieties of the self-pollinated crops.
What will plant variety protection mean to Illinois farmers?
1. By encouraging private industry to invest money and people in developmental 
research, Illinois farmers will eventually have more and better varieties of soy­
beans in particular and probably also better varieties of wheat and spring oats.
2. In my opinion, it will improve the quality of seed planted by many farmers be­
cause there will be less seed sold by people who are not really equipped to handle 
and process seed. Drill-box surveys have shown time and time again that many farmers 
plant seed of very low quality. Particularly low in quality is that seed which 
farmers have saved from their own production or bought from the neighboring farmer
or from some other person who really isn't in the seed business and therefore doesn't 
have the equipment to properly process and handle seed. Not only is the physical 
quality often low, but the varietal purity may be low. We have found that some
farmers can get a new variety badly mixed in as little as one growing and storage 
season. As opposed to blends, which are mixtures based on performance testing, the 
random mixing of varieties that occurs in poorly cleaned combines or storage bins 
usually results in disappointing performance.
There are other benefits that we expect to accrue to farmers, but we will turn our 
attention now to how the law will affect the custom of saving your own production 
for seed or selling seed to neighbors.
First, if you have been accustomed to saving your own production for seed, you may 
continue to do so with a protected variety.
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Secondly, if you have been selling some of your production as seed to your neigh­
bors, you may or may not be able to do this with a protected variety. This depends 
on the type of protection selected by the owner of the variety.
Each owner of a certificate of protection has the exclusive right to sell or repro­
duce his variety. To protect this right the owner may seek remedy by civil action 
against those who sell seed or reproduce the variety for the purpose of selling 
seed. Under this type of protection you may sell seed to your neighbor without 
having infringed the owner's right if you can prove that both you and the neigh­
bor are growing crops primarily to market as food or feed and that neither of you 
can be considered to be in the business of selling seed. In many states the act of 
advertising seed for sale in any manner immediately classifies you as a seller of 
seed or seedman. You are no longer considered to be a farmer primarily engaged in 
the production of food or feed.
In addition to the exclusive right to sell and reproduce a protected variety, the 
owner may elect that seed of his variety shall be sold by variety name only as a 
class of certified seed. This type of protection puts you in the position of not 
being able to sell seed of the variety because you will not be able to have your 
production certified. Many private and public varieties are protected in this 
manner. The sale of uncertified seed of these varieties not only makes you vul­
nerable to civil action by the owner of the variety, it also puts you in violation 
of the federal seed act and subject to the penalties that may result from such a 
violation.
My advice to farmers is, don't get into the seed business with protected varieties. 
In my opinion, selling or buying seed across the farmyard fence has always been a 
poor practice. More weed seed has traveled from farm to farm this way than was 
ever carried by birds, animals, wind, or water.
Some of us are inclined to think that the Plant Variety Protection Act is to be 
used only by private industry. This is not true. Many experiment stations have 
already taken advantage of the new law to protect their new varieties.
Centurk, a variety of hard red winter wheat; Arthur 71, a variety of soft red win­
ter wheat; and the soybean varieties Amsoy 71 and Bonus are examples of public va­
rieties that are protected under the law. Incidentally, these may be sold by va­
riety name only if the seed is certified.
In summary, the Plant Variety Protection Act is a new law. The long-term effect of 
the law will be beneficial to farmers. It will bring about changes in the seed 
business. In my opinion there will be a gradual deemphasis of variety development 
or developmental research by agricultural experiment stations and the USDA. This 
will be accompanied by an increased emphasis by these institutions on more basic 
research. We are deficient in some areas of basic knowledge at this time, so the 
change may be beneficial.
Plant variety protection is here to stay. Let's observe the ownership rights of 
the inventor of crop varieties as we would have others observe our ownership rights 
to our property.
132
ECONOMIC THRESHOLDS FOR BLACK CUTW ORM
CONTROL IN  CORN
R . E . Sechriest, D . W . Sherrod
Small cutworm larvae were collected during March, 1973, from fields that were to be 
planted to corn. These larvae were reared in the laboratory and identified as 
black cutworms (BCW). This confirmed to the authors that the BCW does indeed over­
winter in Illinois. Since the collected larvae were 3rd to 5th instar, we were 
further convinced that many of the early infestations in corn are a result of over­
wintered larvae (Puttier, Sechriest, and Daugherty, 1973). Adults normally have 
appeared in mid-April, and thus the collected larvae of BCW could not have grown 
to that size unless they had overwintered.
BCW larvae can be found as soon as the seedling c o m  emerges. Normally the small 
larvae have not been observed prior to field preparation, but in one case they were. 
Figure 1 represents a typical field situation in which the BCW infestation was not 
treated until 46 percent of the stand had been lost. Third-instar BCW larvae and 
larger can quickly reduce a stand of corn, as shown in Figures 2 and 3. In that 
greenhouse study 1 larva per 20 plants resulted in a 20-percent stand reduction 
within 18 days. A similar field study resulted in 28-percent loss in 10 days with 
an artificial infestation of 1 BCW per 10 plants. Early diagnosis of a BCW infes­
tation is essential.
Two different studies in the summer of 1973 will help answer the question "How much 
damage will the BCW larvae do?" Table 1 shows the results of a study in which var­
ying numbers of artificially infested BCW larvae significantly reduced the stand 
of corn, good ears at harvest, and bushels of yield. An experiment (Table 2) in 
which damage was done to simulate BCW injury indicates that no significant reduc­
tion in yield occurred when the plants were cut at ground surface during the 3- 
leaf stage (June 3, 1973). Cuttings two and three weeks later seriously reduced 
yield. Often BCW larvae do not completely destroy a stand of corn but only thin 
the stand. Yield was not significantly reduced in the artificial-damage study un­
til every other set of two plants or more was pulled out. Figure 4 graphically 
illustrates the yields of the artificial-damage study.
Table 1. Effects of Varying Levels of BCW Infestation 
on Field Corn at Urbana, Illinois, 1973
Larvae per 
plant
Percent loss of 
stand in 10 days
Final stand, 
plants per rep.
Number of good 
ears per rep.
Lb. of c o m  
per rep.
Ave. bu. 
per acre
1/1 88 7.0 6.0 4.5 84
1/3 53 12.7 9.3 6.7 124
1/5 44 15. OaV 12.3a 6.3a 155a
1/10 27 17.0a 15.3a 10.8a 202a
0/20 0 18.3a 16.3a 12.1a 226a
V  Means followed by same letter do not differ significantly at 5-percent level.
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Table 2. Effects of Various Simulated BCW Damage of Field 
Corn at Urbana, Illinois, 1973
Damage
level
Total
plants
Number 
of ears
Percent
moisture
Bu. per 
acre
Lb. of c o m  
per plant
Cut off June 18 19.3 13. 7 35.06 12.3 .307
Cut off June 10 55.3 ^ 51.7 32.17a 49.0 .463a
Cut off June 3 123.7bl/ 119.0b 30.74a 116.3a .480a
No damage 95.3a 93.3a 31.20a 121.6a .657a
Every 5th plant out 96.7a 93.7a 30.70a 109.3a .560a
Every 3rd plant out 83.7a 81.7a 30.24a 110.3a . 670a
Every other plant out 68.3 68.3 30.00a 111.7a .833a
Every other 2 plants out 66.0 63.3 29.52a 95.0 .733a
Every other 5 plants out 64.7 63.3 29.65a 104.0a .747a
Every other 8 plants out 66.3 64.7 30.08a 83.7 .640a
Every other 16 plants out 67.3 65.3 31.31a 80.7 .607a
*/ Means followed by same letter do not differ significantly at 5-percent level.
In previous spray school manuals, we indicated that the BCW infestations resulted 
from early egg-laying by adult moths. This is true but not to the extent we pre­
viously believed. Probably there is a mixture of overwintered larvae and new spring 
larvae, and the new larvae become more abundant as the season progresses.
SUMMARY
Black cutworm larvae do overwinter in Illinois, and small to medium larvae are pre­
sent at the time c o m  is planted. These larvae can be found when the c o m  first 
begins to emerge, and any delay in treatment could result in serious loss of stand 
and yield. Early treatment should result in no significant reduction in yield pro­
vided injury was not extensive.
REFERENCE
Puttier, Benjamin, R.E. Sechriest, and D.M. Daugherty, Jr. 1973. Hexamermis arval- 
is parasitizing Agrotis ipsilon in c o m  and the origin of the pest infestation. 
Environmental Entomology 2:963-4.
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Figure 1. Percent of plants remaining 
after planting and the initiation of a 
representative field experiment in 1972.
Figure 2. Percent loss of stand of corn in a greenhouse bi­
ology study at four levels of infestation with BCW larvae.
Figure 3. Loss of stand of corn at 18 days for vari­
ous levels of BCW infestation.
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Figure 4. Bushels per acre resulting from various simulated 
BCW damage during 1973.
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W EED  CONTROL FOR CORN
H. L. Knake
Good controls are available for nearly all of the annual weeds commonly found in 
Illinois corn fields. A few perennial weeds still present a little more difficult 
problem. However, with careful selection and use of herbicides to supplement good 
cultivation, weeds need no longer be a major threat to high c o m  yields.
Even though considerable energy is required for the manufacture, transport, and 
application of herbicides, they still provide a very efficient, effective, and eco­
nomical means of improving weed control. Performance has been relatively con­
sistent. Risk of injury to corn and subsequent crops is minimal with a carefully 
planned program.
Broadcast applications have increased considerably. Atrazine continues to be pop­
ular, particularly on the low-organic-matter soils. Atrazine will be available 
this year under several trade names as various brands of atrazine. It may be ap­
plied to the surface or preplant incorporated. If it is incorporated, a slightly 
higher rate can help compensate for the dilution effect from incorporation. Pre­
plant incorporated applications tend to have some advantage over surface-applied 
preemergence applications in dry years, since incorporation helps assure that the 
herbicide is in moist soil to enhance absorption by emerging seedlings. But when 
rainfall is adequate, surface applications may give superior performance. To "im­
prove the odds" and add flexibility, some growers treat part of their fields each 
way.
The Sutan 'plus atrazine combination has been quite popular since it improves con­
trol of annual grass weeds and reduces the amount of atrazine, thus reducing the 
risk of effect on subsequent crops. Sutan alone may be preplant incorporated and 
followed by a postemergence herbicide such as 2,4-D for broadleaf weed control.
In 1973 there was more than the usual amount of corn injury from Sutan. The num­
ber of fields and the acreage seriously affected was not considered very serious. 
However, this did encourage the manufacturer to make the decision for 1974 to 
switch from Sutan to Sutan+ which is formulated with a safening agent. Sutan+ 
has looked very promising in research trials for the last few years as a means of 
reducing risk of c o m  injury. Since the safening agent is formulated with Sutan+, 
use will be quite convenient.
Eradieane is a formulation of Eptam plus the safening agent. Research thus far 
makes us optimistic that Eradicane will revitalize programs for control of john- 
songrass seedlings, wild cane, and nutsedge in com.
Lasso continues to be a popular herbicide with considerable flexibility. It may 
be applied preplant incorporated to the surface before or soon after planting, or 
even as a very early postemergence. Being primarily for control of annual grass 
weeds, Lasso is often used in combinations, but may be used alone and followed 
with a separate treatment for control of broadleaf weeds.
137
The concentration of Lasso granules will be increased from 10 to 15 percent for 
1974. This more concentrated formulation, known as Lasso II, can make shipping 
and handling more efficient and may tend to encourage use of a higher rate. The 
higher rate should tend to improve performance.
Preference should still be placed on preplant and preemergence uses of Lasso. The 
early postemergence clearance does allow an alternative in case earlier applica­
tion was not possible, but this use should not have top priority.
Bladex should be available for use in a variety of ways in 1974. It may be ap­
plied as a preemergence treatment at planting or as an early postemergence treat­
ment without oil. Bladex may be tank-mixed with Lasso or atrazine. Clearance 
has been requested for tank mixing with paraquat for no-till systems. Clearance 
has also been requested for sequential application after Sutan as well as for 
mixing with Sutan for preplant incorporation. However, incorporation of Bladex 
may reduce effectiveness. Bladex may be applied with liquid fertilizer.
Bladex has a little closer crop tolerance than atrazine and should not be used on 
sands. Bladex allows more flexibility in subsequent cropping. For equivalent 
effectiveness the rate needs to be a little higher than with atrazine. Control 
of fall panicum has been better with Bladex than with atrazine.
Banvel plus Lasso will likely have increased promotion this year for preemergence 
use. Banvel (dicamba) adds broadleaf weed control, and at the rate of one-half 
pound active dicamba, c o m  tolerance appears acceptable. This combination would 
allow flexibility in cropping in subsequent years, but replanting to soybeans soon 
after a preemergence application of Banvel would be too risky.
Ramrod is still rather widely used, primarily as granules, for band application. 
C o m  tolerance is very good and Ramrod has had a good history of grass weed con­
trol. Following Ramrod with a postemergence application of 2,4-D still provides 
one of the most effective and economical programs for cost-conscious growers.
The Ramrod plus atrazine combination provides very good c o m  tolerance and has per­
formed well. However, mixing of the wettable powder formulations has not been 
quite as convenient as some would like and this has hampered popularity. The 
granular formulation of this combination, known as AAtram has generally performed 
well but the amount available has been limited.
Cyprazine expects an experimental label for preemergence use. In combination with 
a carbamate for preplant use it has been known as Prefox. Outfox is the approved 
formulation with oil for postemergence use. Fox-4 is the experimental formulation 
without oil for preemergence use. Crop tolerance with cyprazine has generally not 
been quite as good as with atrazine, but cyprazine has given effective weed con­
trol. Distribution and use have been somewhat limited.
There is not much change for 1974 for postemergence treatments for com. Atra­
zine and oil has continued to have fairly good use on the dark soils. The amount 
of oil available for this use in 1974 appears to be questionable. So in planning 
a program, growers preferring post treatment of atrazine should be sure of their 
oil supply sufficiently early. The oil concentrates with a 20:80 proportion of 
surfactant to oil have had performance similar to the regular crop oil. Tronic 
and similar adjuvants generally have not been quite as effective but are worthy 
of consideration, especially if crop oil is in short supply.
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Banvel applied postemergence continues to provide good control of many annual and 
perennial broadleaf weeds in com. To reduce risk of injury to nearby soybeans, 
early application should be stressed. *
Use of 2,4-D in c o m  is still one of the most effective and economical ways to con­
trol cocklebur, annual momingglory, and many other broadleaf weeds. Risk of c o m  
injury remains a consideration and is difficult to completely avoid.
Several new experimental herbicides for corn are being tested, but it is somewhat 
difficult to make major improvements with such good programs already available.
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N E W  DEVELOPM ENTS IN  CONTROL OF FLIES 
O N  PASTURED CATTLE
Steve M oore I I I
Face flies, horn flies, and stable flies comprise the main fly complex attacking 
pastured cattle in Illinois. Populations of these flies reached annoying levels 
on pastured cattle in June of 1973, and by July populations of face flies and sta­
ble flies were heavier than normal. Fly populations continued high through early 
September. The above-normal rainfall in most areas favored fly development. Popu­
lations of horse flies, although not exceptionally high, were above normal in 1973.
An 18-percent reduction is a conservative estimate of the production loss (either 
weight gains or milk flow) caused by flies on pastured cattle during the summer of 
1973 (Table 1). The stable fly, usually the least recognized, caused the greatest 
loss. Eye problems were common in most herds of pastured cattle when face flies 
were not controlled. The cost of treatment of cattle with eye problems and the 
permanent eye damage that may result are not included in these loss estimates.
INSECTICIDE DUST BAGS POPULAR
An increasing number of beef and dairy farmers are using insecticide dust bags for 
control of the fly complex attacking their pastured cattle. Farmers like the con­
venience (animals treat themselves) and relatively low cost of these devices.
Tests were conducted for the past three years with several common insecticide-dust­
bag formulations. Dairy herds were used so that the cattle could be force-treated 
twice each day. The dust bags were installed in early to mid-May before flies be­
came prevalent. These were ideal conditions for obtaining the best possible results.
Forced treatments with insecticide dust bags gave effective control of horn flies 
but failed to provide satisfactory control of face flies and stable flies (Table 2).
ANIMAL SPRAY TREATMENT STILL BEST
Many insecticides applied to animals as an oil- or water-base spray have been 
tested against the fly complex attacking pastured cattle. The insecticide crotox- 
yphos (Ciodrin) as an oil- or water-base spray is the most effective as shown in 
tests in 1963 (Table 3). For best results, a 2.0-percent crotoxyphos spray should 
be applied at a rate of 1 to 2 ounces per animal two to four times per week begin­
ning about June 1 and continuing through early September. Treatments should be ap­
plied even when fly numbers are low since crotoxyphos does not have a quick knock­
down. The entire animal should be sprayed, with particular attention given to the 
legs and belly. Studies in 1973 with 1.0-percent crotoxyphos plus 0.25-percent 
dichlorvos (Ciovap) spray applied at 1 to 2 ounces per animal daily gave satis­
factory control of face flies and horn flies but did not effectively control sta­
ble flies (Tables 4 and 5). Ravap, an experimental insecticide, gave similar re­
sults. Water-base sprays of these same insecticides can be substituted for the 
oil-base sprays with about the same results. A spray of 1.25-percent Ciovap water- 
base spray applied at 1 pint per animal per week will provide satisfactory control 
of the pasture fly complex.
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MIST-BLOWER-APPLIED INSECTICIDE EFFECTIVE AND CONVENIENT FOR LARGE BEEF 
BREEDING AND DAIRY DRY STOCK HERDS
Most farmers with beef or nonlactating dairy cattle on pasture use an insecticide 
in dust bags or back oilers as a means of controlling the fly complex. They have 
been reluctant to adopt an animal-spray program which requires gathering, penning, 
and spraying the animals at frequent intervals.
• This past summer a herd of approximately 125 cows and 85 calves was treated an av­
erage of every three days with a 1.25-percent Ciovap water-base spray applied from 
a mist-blower unit. The mist blower was tractor-mounted and powered by the power 
takeoff. The effective length of the swath was estimated as about 60 feet in still 
air. Nozzles were used to provide a coarse, wet mist delivering 80 ounces of spray 
per minute at a pressure of 40 pounds per square inch. Approximately 3 ounces of 
spray was applied per animal per treatment. It was estimated that 1 ounce or less 
of the spray actually impinged per animal per treatment. About 8 minutes was re­
quired to treat the herd. Total time for mixing, applying, and cleaning the spray­
er was approximately 30 minutes. The treatments were applied to the herd while on 
pasture. Except for the first and second time the animals were treated, they stood 
quietly during treatment.
The results showed the method to be highly effective in controlling the fly com­
plex attacking pastured cattle (Tables 6 and 7). Most farmers check their herds 
of pastured cattle every few days. A fly-control treatment could be applied at 
this same time, lending great convenience to the method, especially for the large 
operator.
Table 1 . Potential Production Loss From Flies Attacking 
Pastured Cattle in Illinois in 1973
Fly species
Production 
loss per fly 
per day, percent
Number of flies 
per animal 
June-August
Production 
loss per 
animal, percent
Face fly .152/ 42.6 6.4
Horn fly .02-/ 37.3 .8
Stable fly yb/ 14.0 9.8
Horse fly 2 .&! .7 1.4
Total . . . . . . 18.4
a./ Loss guestimate.
b/ Established loss from Bruce and Decker, 1958. J. Econ. Entomol. 51(3):270-4.
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Table 2. Effectiveness of Several Insecticides in Dust Bags Against 
Flies Attacking Pastured Cattle in Illinois 1971-1973
Number 
of herds
Average 
number 
of days
Ounces of 
dust per 
animal
Number
Treated
of flies per animals 
Untreated
Percent reduction 
of flies on 
treated animal
Insecticide treated treated per day Face Horn :Stable Face Horn Stable Face Horn Stable
Crotoxyphos
3%
5 105 .0548 17.1 1.9 6.9 21.5 118.3 8.0 20.8 98.4 14.0
Coumaphos 2 106 .0561 13.5 . 1 6.7 17.8 23.2 8.2 24.2 99.5 17.8
1.0%
Prolate^-7 1 120 .0524 14.0 0 9.4 26.7 94.3 18.0 47.7 100 47.7
5.0%
Rabon
3%
2 117 .0571 10.7 0 6.1 22.5 113.8 9.6 52.4 100 36.7
a/ For use only on beef cattle.
Table 3. Reduction of Pasture Flies on Cattle Treated 
2.0-Percent Ciodrin Oil-Base Spray in 1963
With
Insecticide—^
Number
herds
Number of flies per ani­
mal on untreated herd 
July-August
Percent reduction 
of flies on 
treated animal
treated Face Horn Stable Face Horn Stable
Crotoxyphos 4 29.7 84.5 8.6 90.0 99.6 89.9
(Ciodrin)
aJ Animals sprayed with 1 to 2 ounces three to four times per week.
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Table 4. Number of Pasture Flies on Cattle Treated With 1.25-Percent Ciovap or 
1.25-Percent Ravap Oil-Base Sprays in Illinois in 1973
Insecti- 
cid e£./
Date Frequency 
treatment of 
started treatment
Number of flies per animal
June :20 July 3 July 18 July 25
Face Horn Stable Face Horn Stable Face Horn Stable Face Horn Stable
Ciovap May 26 twice per 6.4 0 4 8.0 0 2.2 20.0 0 18.2
week
daily 20.8 0 13.6
Ravap^ May 26 twice per 5.4 0 0 12.2 0 2.4 34.6 0 12.8
week
daily 13.6 0 10.4
Untreated . . .  . . . 13.2 15.0 .8 34.6 16.0 4.0 67.0 16.8 19.6 70.0 15.2 14.6
a/ One to 2 ounces sprayed over entire animal.
b/ Not registered for commercial use.
Table 5. Reduction of Pasture Flies on Cattle Treated With 1 .25-Percent
Ciovap or Ravap Oil-Base■ Sprays in Illinois in 1973
Percent reduction of flies on treated animals
Ciovap 3./ Ravap3 , t > /
Date Face Horn Stable Face Horn Stable
Treated twice a week since June 1
June 20 51.5 100 50.0 59.1 100 100
July 3 76.9 100 45.0 64.7 100 40.0
July 18 70.2 100 7.1 48.4 100 34.7
Treated daily since July 18
July 25 70.3 100 6.9 80.6 100 28.8
Percent reduction all dates 70.1 100 11.8 64.4 100 34.4
a/ One to 2 ounces sprayed over entire animal. 
b/ Not registered for commercial use.
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Table 6. Number of Pasture Flies on Cattle Treated With Mist-Blower Applications of 3 Ounces per Animal 
of 1.0-Percent Crotoxyphos + 0.25-Percent Dichlorvos Water-Base Spray in Illinois in 1973&/
Number of flies per animal
Time Treated herd
Date after Before treatment After treatment Untreated herd
treated treatment Face Horn Stable Horse Face Horn Stable Horse Face Horn Stable Horse
June 18 1 hour 16.0 10.0 .8 1.4 5.9 0 .3 .3 14.4 6.2 1.2 1.1
June 21 
June 30 2 days 17.1 0 4.4 0 81.4 46.0 26.8 .6
July 2 immediately 17.1 0 4.4 0 1.7 0 0 0 81.4 46.0 26.8 .6
2 hours 17.1 0 4.4 0 4.3 0 9.3 0 81.4 46.0 26.8 .6
July 4 1 day 2.5 0 8.8 0 49.0 56.0 39.8 1.2
July 6 
July 8 
July 14 3 days 12.3 0 9.6 0 80.0 164.0 39.0 .4
July 17 
July 21 
July 24
immediately 12.3 0 9.6 0 1.1 0 .6 0 80.0 164.0 39.0 .4
July 25 1 day b/ 
5 days—
5.1 0 4.6 .3 110.0 120.0 40.0 1.0
2.6 0 6.4 0 39.6 80.0 56.0 0
Average 15.6 2.5 4.8 .4 5.8 0 4.9 .1 68.6 80.9 32.8 .7
a./ Estimated maximum of 1.5 ounces of spray impinges per animal. Trade name Ciovap. 
b/ Wind at 10 mph from southeast.
Table 7. Reduction of Pasture Flies on Cattle Treated With Mist-Blower
Applications of 3 Ounces per Animal of 1.0-Percent Crotoxyphosa/+ 0.25-Percent Dichlorvos Water-Base Spray in Illinois in 1973—
Date
treated
Time
after
treatment
Percent reduction of flies 
on treated cattle, 
before vs . after treatment
Percent reduction of flies 
on treated cattle, 
treated vs . untreated herd
Face Horn Stable Horse Face Horn Stable Horse
June 18 1 hour 63.1 100 62.5 78.6 59.0 100 75.0 72.7
June 21
June 30 2 days 79.0 100 83.6 100
July 2 immediately 90.0 • ♦ • 100 • . . 97.9 100 100 100
2 hours 74.9 . • . 0 • . • 94.9 100 77.9 100
July 4 1 day 94.9 100 77.9 100
July 6
July 8
July 14 3 days 84.6 100 75.4 100
July 17 immediately 91.1 • . • 93.8 . • . 98.6 100 98.5 100
July 21
July 24
July 25 1 day 95.4 100 88.5 70.0
5 days 93.4 100 88.6 . . .
Total 79.2 100 46.9 78.6 91.5 100 85.1 89.8
a/ Estimated maximum 1.5 ounces of spray impinges per animal. Trade name Ciovap.
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POISON CONTROL CENTERS IN  ILLINOIS
This list was revised August 15, 1973. Only licensed physicians should make con 
tact with these poison control centers. The Master Center for information, treat 
ment, and reference on poisonings is:
RUSH-PRESBYTERIAN-ST. LUKES MEDICAL CENTER
1753 West Congress
Chicago
(312) 942-5969
Parkway
ALTON
Alton Memorial Hospital
Memorial Drive
(618) 462-8851, Ext. 352
CARBONDALE
Doctors Memorial Hospital 
404 W. Main Street 
(618) 549-0721
AURORA
Copley Memorial Hospital 
Lincoln and Weston Avenues 
(312) 897-6021, Ext. 725
CARTHAGE
Memorial Hospital 
End of S. Adams Street 
(217) 357-3131, Ext. 84
BELLEVILLE
Memorial Hospital 
4501 N. Park Drive 
(618) 233-7750, Ext. 250
CENTRALIA
St. Mary's Hospital 
400 N. Pleasant Street 
(618) 532-6731, Ext. 626
BELVIDERE
Highland Hospital 
1625 S. State Street 
(815) 547-5441
CHAMPAIGN
Burnham City Hospital 
407 S. 4th 
(217) 337-2533
BERWYN
MacNeal Memorial Hospital 
3249 S. Oak Park Avenue 
(312) 797-3000 or 797-3159
BLOOMINGTON
Mennonite Hospital 
807 N. Main Street
CHANUTE AIR FORCE BASE
United States Air Force Hospital 
(217) 495-3133 or 495-3134 
Limited for treatment of military 
personnel and families, except for 
indicated civilian emergencies
(309) 828-5241, Ext. 312
St. Joseph’s Hospital 
2200 E. Washington 
(309) 662-3311, Ext. 352
CHESTER
Memorial Hospital 
1900 State Street 
(618) 826-4581, Ext. 244
CANTON
Graham Hospital Association
210 W. Walnut Street
(309) 647-9058, Ext. 230 or 248
CHICAGO
Children's Memorial Hospital 
2300 Children's Plaza 
(312) 649-4161
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Cook County Children's Hospital 
700 S. Wood Street 
(312) 633-6548
University of Illinois Hospitals
840 S. Wood Street
(312) 996-6887 or 996-6660
Mercy Hospital 
Stevenson Expressway and 
Martin Luther King Drive 
(312) 842-4700, Ext. 171
Michael Reese Hospital 
2929 S. Ellis 
(312) 791-2050
Mt. Sinai Hospital 
15th and California 
(312) 542-2030
Resurrection Hospital 
7435 W. Talcott Avenue 
(312) 774-8000, Ext. 401
St. Mary of Nazareth Hospital Center 
1120 N. Leavitt 
(312) 292-5317
Wyler Children's Hospital 
950 E. 59th Street 
(312) 947-6231
DANVILLE
Lake View Memorial Hospital 
812 N. Logan Avenue 
(217) 443-5221
St. Elizabeth Hospital 
600 Sager Avenue 
(217) 442-6300
EAST ST. LOUIS
Christian Welfare Hospital 
1509 Martin Luther King Drive 
(618) 874-7076, Ext. 216 or 232
St. Mary's Hospital
129 N. 8th Street
(618) 274-1900, Ext. 204 or 268
EFFINGHAM
St. Anthony Memorial Hospital 
503 N. Maple Street 
(217) 342-2121, Ext. 211
ELGIN
St. Joseph's Hospital 
77 Airlite
(312) 695-3200, Ext. 69
Sherman Hospital
934 Center Street
(312) 742-9800, Ext. 681 or 682
ELMHURST
Memorial Hospital of DuPage County 
209 Avon Road
(312) 833-1400, Ext. 550, 551, 552, or 553 
EVANSTON
St. Francis Hospital 
355 Ridge Avenue 
(312) 492-2440
Evanston Hospital 
2650 Ridge Avenue 
(312) 492-6460
EVERGREEN PARK
Little Company of Mary Hospital 
2800 W. 95th Street 
(312) 445-6000, Ext. 221
FAIRBURY
Fairbury Hospital 
519 S. Fifth Street
DECATUR
Decatur Memorial Hospital 
2333 N. Edward Street 
(217) 877-8121, Ext. 676
St. Mary's Hospital 
1800 E. Lakeshore Drive 
(217) 429-2966, Ext. 749
DES PLAINES
Holy Family Hospital 
100 N. River Road 
(312) 297-1800, Ext. 826
(815) 692-2346, Ext. 248 
FREEPORT
Freeport Memorial Hospital 
420 S. Harlem Avenue 
(815) 233-4131, Ext. 228
GALENA
The Galena Hospital 
215 Summit Street 
(815) 777-1340
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GALESBURG
Galesburg Cottage Hospital
695 North Kellogg
(309) 343-4121, Ext. 336 or 356
St. Mary's Hospital 
239 S. Cherry Street 
(309) 343-3161, Ext. 210
GRANITE CITY
St. Elizabeth Hospital 
2100 Madison Avenue 
(618) 876-2020, Ext. 401
HARVEY
Ingalls Memorial Hospital 
15510 Page Avenue
(312) 333-2300, Ext. 451 *
HIGHLAND
St. Joseph's Hospital 
1515 Main Street 
(618) 654-2594
HIGHLAND PARK
Highland Park Hospital 
718 Glenview Avenue 
(312) 432-8000
HINSDALE
Hinsdale San. and Hospital
120 N. Oak Street
(312) 323-2100, Ext. 336
H00PEST0N
Hoopeston Community Memorial Hospital 
and Nursing Home 
701 E. Orange Street 
(217) 283-5531
JACKSONVILLE
Passavant Memorial Area Hospital 
1600 W. Walnut Street 
(217) 245-9541
JOLIET
St. Joseph Hospital
333 N. Madison Street
(815) 725-7133, Ext. 679 or 680
Silver Cross Hospital 
1200 Maple Road 
(815) 729-7563
KANKAKEE
Riverside Hospital 
350 N. Wall Street
(815) 933-1671 or 933-2621, Ext. 606
St. Mary Hospital 
150 S. Fifth Avenue 
(815) 939-4111, Ext. 735
KEWANEE
Kewanee Public Hospital 
719 Elliott Street 
(309) 853-3361, Ext. 219
LAKE FOREST
Lake Forest Hospital 
660 N. Westmoreland 
(312) 234-5600
LASALLE
St. Mary Hospital
1015 O'Conor Avenue
(815) 223-0607, Ext. 14 or 44
LINCOLN
Abraham Lincoln Memorial Hospital
315 Eighth Street
(217) 732-2161, Ext. 346
MACOMB
McDonough District Hospital 
525 E. Grant Street 
(309) 833-4101, Ext. 433
MATT00N
Memorial Hospital District of Coles 
County
2101 Champaign Avenue 
(217) 234-8881> Ext. 43
MAYWOOD
Loyola University Hospital 
2160 S. 1st Avenue 
(312) 531-3000
mchenry
McHenry Hospital 
3516 W. Waukegan Road 
(815) 385-2200, Ext. 614
MELROSE PARK
Westlake Community Hospital 
1225 Superior Street 
(312) 681-3000, Ext. 226
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MENDOTA
Mendota Community Hospital 
Route 51 and Memorial Drive 
(815) 539-7461, Ext. 225
MOLINE
Moline Public Hospital
635 10th Avenue
(309) 762-3651, Ext. 232
MONMOUTH
Community Memorial Hospital 
1000 W. Harlem Avenue 
(309) 734-3141, Ext. 244
MOUNT CARMEL
Wabash General Hospital 
1418 College Drive 
(618) 262-4121, Ext. 31
MOUNT VERNON
Good Samaritan Hospital 
605 N. Twelfth Street 
(618) 242-4600
NAPERVILLE
Edward Hospital
S. Washington Street 
(312) 355-0450, Ext. 326
NORMAL
Brokaw Hospital
Virginia at Franklin Avenue
(309) 829-7685
OAK LAWN
Christ Community Hospital 
4440 W. 95th Street 
(312) 425-8000
OAK PARK
West Suburban Hospital 
518 N. Austin Boulevard 
(312) 383-6200
OLNEY
Richland Memorial Hospital 
800 E. Locust Street 
(618) 395-2131, Ext. 226
OTTAWA
Community Hospital of Ottawa 
701 Clinton Street 
(815) 433-3100, Ext. 48
PARK RIDGE
Lutheran General Hospital 
1775 Dempster Street 
(312) 696-2210, Ext. 1460
PEKIN
Pekin Memorial Hospital
14th and Court
(309) 347-1151, Ext. 241
PEORIA
Methodist Hospital 
221 N.E. Glen Oak Avenue 
(309) 685-4069
Proctor Community Hospital 
5409 N. Knoxville Avenue 
(309) 691-4702, Ext. 791
St. Francis Hospital 
530 N.E. Glen Oak Avenue 
(309) 672-2109
PERU
Peoples Hospital 
925 W. Street
(815) 223-3300, Ext. 53 or 55 
PITTSFIELD
Illini Community Hospital 
640 W. Washington Street 
(217) 285-2113, Ext. 238
PRINCETON
Perry Memorial Hospital 
530 Park Avenue, East 
(815) 875-2811, Ext. 311
QUINCY
Blessing Hospital
1005 Broadway
(217) 223-5811, Ext. 255
St. Mary Hospital 
1415 Vermont Street 
(217) 223-1200, Ext. 275
ROCKFORD
Rockford Memorial Hospital 
2400 N. Rockton Avenue 
(815) 968-6861, Ext. 441
St. Anthony Hospital 
5666 E. State Street 
(815) 226-2041
Swedish-American Hospital 
1316 Charles Street 
(815) 968-6898, Ext. 602
ROCK ISLAND
Rock Island Franciscan Hospital
2701 17th Street
(309) 793-1000, Ext. 2106
ST. CHARLES
Delnor Hospital 
975 N. Fifth Avenue 
(312) 584-3300, Ext. 220
SCOTT AIR FORCE BASE 
USAF Medical Center 
(618) 256-7363
SPRINGFIELD
Memorial Hospital 
First and Miller Streets 
(217) 528-2041, Ext. 460
St. John’s Hospital 
701 E. Mason Street 
(217) 544-6464, Ext. 210
STREATOR
St. Mary's Hospital
111 E. Spring Street
(815) 673-2311, Ext. 221 or 222
URBANA
Carle Foundation Hospital 
611 W. Park Street 
(217) 337-3311
Mercy Hospital 
1400 W. Park Avenue 
(217) 337-2233, Ext. 2131
WAUKEGAN
St. Therese Hospital 
2615 W. Washington Street 
(312) 688-6470
Victory Memorial Hospital 
1324 N. Sheridan Road 
(312) 688-4181
WINFIELD
Central DuPage Hospital 
0 North, 025 Winfield Road 
(312) 653-6900, Ext. 556
WOODSTOCK
Memorial Hospital for McHenry County 
527 W. South Street 
(815) 338-2500, Ext. 232
ZION
Zion-Benton Hospital
Shiloh Boulevard
(312) 872-4561, Ext. 239 or 240
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SUGGESTIONS FOR M INIM IZING BEE, FISH, 
A N D  W ILDLIFE LOSSES FROM PESTICIDES
It is impossible to use strong toxins out-of-doors at any time or place in 
Illinois without endangering some populations of fish and wildlife. Therefore, 
the following comments should in no way be construed as acceptance or approval by 
wildlife conservationists of the widescale use of chemical sprays to control pest 
populations. From an ecological standpoint there is no "good" time or place to 
add strong toxins to the environment, especially on a broad scale. The more dur­
able or persistent the chemical, the greater the danger. Consequently when apply­
ing pesticides use precautionary measures.
Follow the recommendations given below to help reduce mortality of fish and wild­
life when pesticides are used.
1. Restrict the application of agricultural pesticides to agricultural fields 
where possible.
2. Follow all general and specific safety recommendations of the manufacturer and 
of state cooperative Extension workers.
3. Treat only when necessary, using the pesticide least toxic to nontarget 
organisms that will still do the job.
4. Apply the least amount of pesticide(s) that will give effective control.
5. Make every effort to keep toxic materials on the target field and to avoid 
excessive drift. Avoid drift over streams or creeks. Do not spray when the 
wind velocity exceeds 5 to 10 m.p.h.
6. Do not apply pesticides directly to water (ponds, streams, rivers, or lakes) 
unless the label recommends the material for specific use in controlling a 
pest species found in water.
7. Avoid spraying the immediate watershed of a lake or pond with chemicals highly 
toxic to fish. Keep treated animals from going into fish-bearing waters or 
other water supplies until the spray has dried.-
8. Do not treat ditches and channels that drain directly into farm ponds and other 
waters with chemicals toxic to fish or to warm-blooded animals that may drink 
the water.
9. Do not store or mix pesticides or liquid fertilizers where accidental spilling 
or release will drain directly into ditches and streams.
10. Do not use streams, ponds, or water-filled ditches for washing spray equipment 
or for the disposal of left-over pesticides or liquid fertilizers, particularly 
anhydrous ammoni a.
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11. Follow the U.S. Forest Service practice of delineating the infected areas to 
be treated and then mark off buffer zones bordering lakes, streams, and ponds 
There should be a strip of grass at least 50 feet wide around the edge of a 
farm pond to reduce rapid runoff from the watershed.
12. Do not leave puddles of pesticides on hard surfaces--roads, concrete around 
buildings, and such. Desirable animals may drink them, or the pesticides 
may drain into water courses through prepared drainage systems.
13. Do not throw empty pesticide containers into water or leave them where they 
may be attractive to desirable animal species. Dispose of containers only 
in an approved manner. Burn paper bags or containers and avoid breathing in 
the smoke. Bury empty glass or metal containers.
14. Use granules instead of sprays or dusts whenever possible to prevent undesir­
able drift.
15. Use ground machinery for application near critical wildlife and aquatic areas 
This equipment makes it easier to confine the chemicals to specific target 
are as.
16. Do not spray areas harboring dense populations of wildlife.
. *
17. If at all possible, no direct applications or excessive drift of toxic 
materials should be permitted in wooded areas, because these areas usually 
contain the greatest abundance and variety of wildlife.
18. If possible, avoid treating habitats other than row crops or plowed fields 
between April 1 and June 1, and between September 1 and November 1. If 
treatment of other habitat is essential, use the chemical least toxic to 
wildlife.
19. In areas frequented by waterfowl and shorebirds, avoid treatments between 
October 1 and January 1, between March 1 and April 30, and at any time the 
area is being frequented by waterfowl. (In several areas in Illinois one or 
more species of waterfowl or shorebirds will be present from about October 1 
through May.)
20. When using treated seed, do not leave spilled seed exposed. See that the 
seed is all well covered and not readily available to birds and mammals.
21. Disk soil insecticides in immediately upon application, both to avoid wasting 
insecticide and to prevent wildlife losses.
22. Use the most-selective insecticides at minimum dosage rates and avoid the 
large-scale use of persistent pesticides (chlorinated hydrocarbons) that are 
known to concentrate in living organisms.
23 . Use the information in the checklist of insecticides or the attached table
for the LD50 or LC50 values. Select those insecticides that will do the job 
but be less toxic to warm-blooded animals, including wildlife.
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Insecticides, Their Common Agricultural Rates, Extent of Use, LD50 to White Rats and Other Animals, 24-Hour LC50 
to Bluegills, and the Calculated 24-Hour LC50 in Pounds of Toxicant per Water Acre 3 Feet Deep
Ins e c t i c i d e
White rats 
A p p r o x i m a t e  
LD50, mg./kg. 
Oral Dermal
C o m m o n  
agr. rate, 
(lb./A.)
Use in 
Illinois
Birds
LD50
m g / k g
Fish 
L C 5 0 , 
ppb
Lb. tox i c a n t  
p e r  f t . - a c r e  
for b l ue- 
gill LC50 Comm e n t s  a p p l y  o n l y  to fish kill
T o x a p h e n e ^
DDTa/
A z i n p h o s m e t h v l  
(Guithion)2./ 
Aldrin^./ . 
P h o r a t e  (Thimet)—  
R o t e n o n e  , 
M e t h o x y c h l o r —  
H e p t a c h l o r ^ /
85
115
12
49
1
75
5,000
131
925
2,510
220
98
3
940+
6 ,000+
230
1.5 
.5
1.0 to 1.5 
1.0
1.5
1.0 to 1.5
M o d e r a t e  31 
N o n e  595 
M o d e r a t e  75
H e a v y — ^ 6 
H e a v y  <1 
N o n e  > 1 ,414 
Light > 2 , 0 0 0  
Moderate^./ > 2 , 0 0 0
7 , 
7 d/
8 ?
1 0 .
10
24
31
35
.02
.02
.02+
.03
.03
.06
.08
.09
E x t r e m e l y  t o x i c  to fish. Do n o t  use in 
the v i c i n i t y  of st r e a m s  or ponds.
D i a z i n o n — ^ 92 680 1.0 M o d e r a t e 4 54 . 15 H i g h l y  tox i c  to fish. U s e  g r eat cau-
P a r a t h i o n 12 14 .25 to .5 Light 2 56 .15 ti o n  if a p p l i e d  in the i m m e d i a t e  vi-
Lindane^./ 89 950 . . . N o n e 900 61 .16 c i n i t y  of st r e a m s  and ponds.
t_ /
M a l a t h i o n —  , 
D e m e t o n  (Systox)—
1,200 4,000+ 1.0 M o d e r a t e 167 120 .32 M o d e r a t e l y  t o x i c  to fish. U s e  cau-
5 11 N o n e 7 195 .53 t i o u s l y  a r o u n d  st r e a m s  and p o n d s . A v o i d
N a l e d  (Dibrom)b/ 250 800 .75 Light 52 22°g/2 4 0 ^ 7
.59 d i r e c t  a p p l i c a t i o n  o f  a g r i c u l t u r a l
C a r b o f u r a n  (Furadan) 5 885 .75-1.0 H e a v y <1 .60 sprays to w a t e r  i n s o f a r  as fi s h  are 
c o n c e r n e d .
Carbaryl (Sevin)— 7 675 4,000+ 1.0 to 2.0 H e a v y 265 3,400 9.2 Least tox i c  to fish. R e a s o n a b l y  safe
T r i c h l o r f o n  (Dylox) 595 2 ,000+ 1.0 Light 37 5,600 15.1 to use a r o u n d  p o n d s  or s t reams in s o f a r
Methyl parathion^/, , 
D i m e t h o a t e  (Cygon)—
19 67 .25-.5 Light 8 8,500 23.0 as fish are concerned.
215 505 .5 Light 9 28,000 75.6
a/ C h l o r i n a t e d  hy d r o c a r b o n s ,  a l d r i n  (as d i e l d r i n ) , DDT, d i eldrin, and h e p t a c h l o r  (he p t a c h l o r  epoxide) a r e  s t o r e d  in fat and
p e r s i s t  as residues. M e t h o x y c h l o r  is less r e a d i l y  stored, and its t o x i c i t y  is lower th a n  m a n y  others. T o x a p h e n e  does not 
ten d  to store and is r a p i d l y  excreted.
b / O r g a n i c  p h o s p h a t e s  are u s u a l l y  not r e a d i l y  stor e d  and b r e a k  d o w n  in water. So m e  are h i g h l y  tox i c  to w a r m - b l o o d e d  animals, 
c/ This c a r b a m a t e  is mo r e  res i d u a l  than m a n y  p h o s p h a t e s  b u t  is r e l a t i v e l y  n o n - t o x i c  to fish and wildlife, 
d/ L o wer th a n  some studies show.
ej U s e d  as soil treatments; adh e r e s  r e a d i l y  to soil particles.
f/ Te s t  bird: M a l l a r d  duck, r i n g - n e c k e d  p h easant, bobwh i t e ,  or C a l i f o r n i a  quail. T o x i c a n t  a d m i n i s t e r e d  as a s i n g l e  oral dose.
Dat a  fr o m  D e n v e r  W i l d l i f e  R e s e a r c h  Center, B u r e a u  of Sport F i s h e r i e s  and Wildlife, 
g/ F o u r - d a y  e x posure for LC50.
SOME CHARACTERISTICS OF ANIMAL POPULATIONS IN ILLINOIS, ONES HELPFUL IN UNDER­
STANDING THE WILDLIFE-PESTICIDE PROBLEM
First of all, it should be emphasized that we know little about the overall effects 
of any pesticide on any population of wild vertebrate animals. Certain general 
facts have been established, however. A considerable amount of data is available 
on the acute toxicity of various compounds to a variety of species in captivity. 
Also, a limited number of studies have been made on the rate of recovery of a 
population following one or more applications of a pesticide to an area. In 
populations of wild vertebrates some pesticides may produce great mortality both 
directly and indirectly through the food chain. It has been shown that persistent 
chemicals such as the chlorinated hydrocarbons are concentrated from the bottom 
of the food chain to the top so that animals at the top often accumulate heavy 
dosages of the toxin. As a result, whole populations may lose their reproductive 
capacity. Accumulations of pesticides through the food chain may already have 
reduced the reproductive capacity of the bald eagle, duck hawk, and other raptor 
populations both in Europe and North America, as well as certain species of fishes 
and fish-eating birds such as loons, cormorants, and pelicans.
While these discussions refer to all wild vertebrates in general, most of the re­
marks and examples will refer to birds. Because of their migratory and highly 
mobile nature, a greater number of birds are susceptible to poisoning from a single 
application of pesticides than are mammals.
Certain ecological principles should be obvious to everyone. The simpler the 
habitat, the fewer organisms it supports, both in terms of the numbers of organisms 
and the variety of organisms. Conversely, the more complex the habitat, the 
greater the number and variety of organisms. For example, in summer, bare plowed 
ground usually supports only about 3 to 5 native species of birds with only about 
1 bird for every 2 acres. At the other extreme is forest, which supports about 
80 to 85 nesting species of birds with about 5 to 8 birds per acre. Of the agri­
cultural habitats in Illinois, corn and soybean fields have the poorest bird 
populations, essentially the same as plowed bare ground; wheat fields are only 
slightly better, but oat fields have conspicuously higher bird populations. Grass­
lands and hayfields are very rich bird habitats with 40 to 70 native species in 
summer and 3 to 5 birds per acre. The shrub borders and hedges at the edges of 
cultivated fields have some of the densest populations of birds of any Illinois 
habitat. Marshlands also have high populations and many species. In Illinois, 
the prairie-grassland and marsh-dwelling species are the ones in greatest danger 
of extermination.
Regrettably, the effects of pesticides applied to a wheat field do not stop at the 
borders of the wheat field because animals, especially birds, from adjacent fields 
may pass through the poisoned wheat field or even forage at its boundaries. A 
study made in Illinois in 1964 indicated that in a single breeding season two 
successive populations of birds were killed in a hayfield from the effects of one 
application of 1/4 pound of dieldrin on a nearby wheatfield. The hayfield was not 
sprayed, but the birds there died. A third population of birds that moved into 
the hayfield within a month of the spray date was unable to produce fertile eggs.
Populations of birds shift greatly from season to season. Between April 15 and 
June 10, and again between September 1 and November 15, the bird populations in 
all parts of Illinois reach their greatest heights. Over 200 species are present 
in the state, and the numbers are many times the normal breeding population.
Many of these species are highly insectivorous. After October 1, more and more
154
waterfowl appear in the wetlands of the state. The songbird populations penetrate 
every habitat, but are most abundant where there is some woody vegetation. Popula­
tions of songbird migrants in open field habitats probably reach their peak in 
late March to mid-May and in October and early November. Fortunately most of the 
migrants do not spend time in plowed fields, or corn or bean fields, i.e., bare 
fields. An exception is the golden plover which passes through the state by the 
thousands in April and May; these birds regularly feed on bare fields and grass­
lands and concentrate particularly around rain pools.
In Illinois, bird populations reach their lowest levels in the northern third of 
the state in the winter (Jan. 1 - March 1), but in the southern third of the 
state winter populations are even higher than the summer populations in practically 
all habitats.
SOME USEFUL FACTS ABOUT PESTICIDES AND FISH MORTALITY
There are many causes of fish kills in ponds and streams including insecticides, 
herbicides, liquid fertilizers, barnyard wash, and numerous other factors which 
affect the supply of oxygen. Specifically some insecticides are much less toxic 
to fish than others. Proper selection and use of insecticides will reduce poten­
tial danger. We urge extreme care and caution in applying any insecticide near 
streams and ponds. Remember that even if only a very short section of a stream or 
dredge ditch becomes toxic, fish and other animals may be killed for many miles 
as the toxic slug flows downstream. When fish kill occurs, examine all possible 
causes, including pesticides.
The enclosed table may be of some help to you in answering questions about insec­
ticides and fish kill. We compiled this information from several sources. In 
using this information, consider the stability of the compound, its tendency to 
store in fat, method and rate of use, affinity for soil particles, and solubility, 
as well as exact toxicity.
In the table, LC50 means the amount of pesticide in parts per billion needed to 
kill 50 percent of the test fish in a 24-hour period in the aquarium. This in­
formation applies to kill immediately after exposure and not to continued exposure 
at lower levels of concentration. Low levels of some pesticides may be stored 
in fat over a period of weeks. Theoretically this stored material could cause 
fish mortality if the fat was suddenly used under stress and the pesticides 
were redistributed throughout the fish's system.
LD50 is the number of milligrams (0.001 gram) needed per kilogram (1,000 grams) or 
2.2 pounds of body weight to kill 50 percent of selected healthy laboratory test 
animals, usually white rats. Both oral and dermal toxicities are included in 
the table.
The LC50 and the rate per acre-foot of water is based on laboratory tests on 2- 
inch bluegills exposed to that concentration for 24 hours at a water temperature 
of 75° F. When exposed for 96 hours the concentration required to reach the LC50 
was much lower. Toxicity varies greatly with fish species, chemical, and formula­
tion of the chemical. The LC50 for naled (Dibrom) to rainbow trout was 70 ppb 
and for bluegill, 200 ppb; for trichlorfon (Dylox) it was 28,000 ppb for 
trout and 5,600 ppb for bluegill. Thus this table serves only as a guide. 
Bluegills,popular Illinois fish species, were used as a guide rather than trout.
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SOME FACTS ABOUT PESTICIDES AND BEES
Bees are highly important as pollinators of apples, pumpkins, clovers, cantaloupes, 
watermelons, blueberries, cucumbers, squash, and other crops in Illinois. Some of 
our common insecticides are highly poisonous to honey bees, alkali bees, bumble 
bees, and many other beneficial insects. Efficient management of control programs 
and of bees can do much to reduce loss of bees through necessary agricultural pest- 
control operations. Relating spraying operations to knowledge of daily bee activ­
ity, insecticide toxicity, plant maturity, and spray drift will reduce bee losses 
and may mean the difference between a satisfied producer and one faced with a law­
suit.
If informed of an intended spray that may harm bees, the beekeeper can protect his 
colonies to some extent. All beekeepers register with the Illinois Department of 
Agriculture, Division of Apiary, 522 South Jefferson, Paris, Illinois 61944, and 
the names of beekeepers in an area may be obtained from the local county extension 
adviser.
Relative Toxicity of Pesticides to Honey Bees
Pesticides differ greatly in their effect on honey bees. The formulation of the 
material plays an important role in its toxicity to bees. In general, sprays are 
safer than dusts, and emulsifiable concentrates are less toxic than wettable pow­
ders. Granular materials usually are not hazardous to bees.
Fungicides, acaricides (miticides), herbicides, and blossom thinners are relative­
ly nontoxic. These materials and the insecticides can be placed in three groups 
in relation to their effects on bees--those highly toxic, those moderately toxic, 
and those relatively nontoxic.
Insecticides Highly Toxic to Bees
This group includes materials that 
one or more days after treatment, 
toxic materials are used on plants 
aldrin 
arsenicals
azinphosethyl (Ethyl Guthion)
azinphosmethyl (Guthion)
Azodrin
Banol
Baygon
BHC
Bidrin
Bomyl
carbaryl (Sevin) 
carbofuran (Furadan)
Chlordane 
Ciodrin 
Dasanit 
diazinon 
dicapthon 
dichlorvos 
dieldrin 
dimethoate
(Vapona)(DDVP) a/
(Cygon)
dinitrobutylphenol (DNOSBP) 
Dursban
kill bees on contact during application and for 
Bees should be moved from the area if highly 
the bees are visiting. This group includes:
EPN
fenthion (Baytex)
Gardona
heptachlor
Imidan
Lannate
lindane
malathion
malathion ULV
Matacil
Metacide
methyl parathion ,
mevinphos (Phosdrin)—
Mobam ,
naled (Dibrom)—  
parathion
phosphamidon (Dimecron)
Pyramat
Telodrin
Temik
Zectran
Zinophos
a/ Short residual activity. Can usually be applied safely when bees are not in 
flight. Do not apply over hives.
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Insecticides Moderately Toxic
These materials can be used with limited damage to bees if not applied over bees 
in the field or at the hives. Correct dosage, timing, and method of application 
are essential. This group includes:
Abate
carbophenothion (Trithion) 
Carzol
coumaphos (Co-Ral)
DDT
demeton (Systox)
Dimetilan
disulfotan (Di-Syston) 
endosulfan (Thiodan) 
endothion 
endrin
Insecticides Relatively Nontoxic
Galecron (Fundal)
methyl demeton (Meta Systox)
mirex
oxydemetonmethyl (Meta Systox R) 
Perthane 
phorate (Thimet) 
phosalone (Zolone)
Pyramat
ronnel
tartar emetic
Materials in this group can be used around bees with few precautions and a minimum 
of injury to bees. This group includes:
Relatively Nontoxie Insecticides , .
Acarol
allethrin
Aramite
Bacillus thuringiensis 
binapacryl (Morocide) 
Bordeaux mixture 
chlorbenside (Mitox) 
chlorobenzilate 
chioropropylate 
dicofol (Kelthane) 
Dilan
Dimite (DMC)
dioxathion (Delnav)
ethion (Nialate)
fenson (Murvesco)
Kepone
Lethane
Lovozal
methoxychlor
Morestan
nicotine
Omite
oil sprays (superior type)
ovex
Pentac
Plictran
Pyrethrum
rotenone
sabddilla
Strobane
Sulphenone
TDE (Rhothane)
tetradifon (Tedion)
toxaphene
trichlorfon (Dylox, Dipterex)
Relatively Nontoxic Fungicides*
bordeaux mixture 
captan
copper oxychloride sulfate 
copper 8-quinolinolate 
copper sulfate 
copper oxide 
Dexon
dichlone (Phygon) 
dinocap (Karathane) 
dodine (Cyprex)
Dyrene
ferbam (Fermate)
folcid (Difolatan) 
folpet (Phaltan) 
glyodin (Glyoxide) 
maneb (Manzate)
Mylone
nabam (Parzate)
Polyram
sulfur
thiram (Arasan) 
zineb (Parzate) 
ziram (Zerlate)
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Relatively Nontoocic Herbicides *
amitrole 
CDAA (Randox)
CDEC (Vegedex) 
dalapon
dicamba (Banvel-D) 
diquat
diuron (Karamex) 
EPTC (Eptam)
EXD (Herbisan)
IPC
MCPA
monuron
NPA
paraquat
Planavin
sesone
simazine
2,3,6-TBA (Trysben)
2,4-D
2,4,5-T
Relatively Nontoxic Defoliants*
DEF PREP
merphos (Folex)
*Most fungicides, herbicides, and defoliants are relatively nontoxic.
SOME ADDITIONAL POINTS TO REMEMBER
1. Prevention of bee losses is the joint responsibility of the spray operator, 
the farmer, and the beekeeper. Before spraying is done, the beekeeper should 
be notified in ample time to allow him to arrange for protection or movement 
of his colonies.
2. Sprays generally are less hazardous to bees than are dusts.
3. Late evening and early morning spray treatments (after 9 p.m. DST and before 
dawn, 3 a.m.) will reduce bee death losses.
4. Aircraft applications of technical/low volume malathion are HIGHLY poisonous 
to bees. This LV treatment should be used chiefly on rangelands for grass­
hopper control.
5. Ground sprayer treatments usually are less severe on bees than are aircraft 
applications.
6. Spraying or dusting while bees are active in the fields will increase bee 
kills.
7. Treatment over hives when bees are clustered outside the hive during hot weath­
er increases bee kill.
8. Drift to neighboring fields in blossom, or to adjacent blossoming weeds and 
wild flowers, may result in substantial bee poisoning.
9 Bees located in or very near fields before pesticide treatment may sustain 
serious death losses. Bees moved into fields and orchards after spraying is 
completed may suffer little loss.
10. For safest applications around bees, use the recommended amount of the safest 
pesticide to bees which can be expected to accomplish effective control of 
the pest concerned.
11. Bees fly most actively at temperatures above 55° F. Spraying when tempera­
tures stay below 55° will do little harm to bees.
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A D U L T  CORN ROOTW ORM  POPULATIONS  
IN  ILLINOIS, AUGUST, 1973
D . E . K uh lm a n , T. A . Cooley, John W a lt
Each year we conduct a random survey during August to assess the abundance and dis­
tribution of northern and western corn rootworms in Illinois. This report includes 
a summary of rootworm populations by counties and districts for 1973 and for the 
period 1969-1973.
OBJECTIVES
The objectives of the survey were to determine (1) potential for c o m  rootworm pro­
blems in 1974, (2) types of soil insecticides being used, and (3) relationship of 
rootworm populations to insecticide use and crop rotation.
PROCEDURE
The state was divided into nine districts for the survey. Counts of adult western 
corn rootworms (WCR) and northern c o m  rootworms (NCR) were taken in ten fields se­
lected at random in each of 36 counties. Beetle counts were taken on 20 plants in 
each field surveyed. In this report the "number of rootworm beetles per plant" 
(Table 1) includes all beetles found feeding on the ear tip (silks) plus all beetles 
observed on other portions of that particular plant, either on the leaf surface or 
between the leaf sheath and stalk. In general, most NCR beetles are found in the 
silks or between the leaf sheath and stalk. WCR beetles are more difficult to 
count because of their tendency to fly when a plant is disturbed.
COOPERATORS
This survey was conducted in cooperation with county extension advisers of the 
counties listed below. Without their help, the survey could not have been made. 
We extend our sincere thanks and appreciation to these extension advisers for ob­
taining the crop and soil insecticide histories for those fields surveyed.
District Counties surveyed
Northwest
Northeast
West
Central
East
West-southwest
East-southeast
Southwest
Southeast
ABUNDANCE OF ROOTWORMS
Bureau, Lee, Mercer, Ogle, Stephenson, Whiteside 
Boone, DeKalb, LaSalle
Adams, Henderson, Knox, McDonough, Warren 
Logan, McLean, Peoria, Woodford
Champaign, Iroquois, Kankakee, Livingston, Vermilion
Christian, Greene, Macoupin, Montgomery
Clark, Jasper, Shelby
Randolph, St. Clair, Washington
Gallatin, Wabash, White
How serious will c o m  rootworms be in 1974? This question can best be answered by 
examining rootworm abundance.
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C o m  rootworms have not disappeared in Illinois, even though reports of damage have 
been infrequent for the past two years. Adult northern and western rootworm pop­
ulations were generally as high in 1973 as they were in 1971 and 1972.
Populations were highest in the northwest, northeast, and central districts of Illi­
nois, based on a survey of 360 fields (Table 1). Approximately 20 percent of all 
fields sampled in the northern third of Illinois and 15 percent of the fields in 
the central districts averaged 1 or more adult rootworms per plant.
The following "damage index" may be useful in predicting the potential for root- 
worm damage where continuous corn is grown. In areas with 0 to 50 beetles per 
100 plants, rootworm damage is expected to be light or noneconomic; with 50 to 100 
beetles per 100 plants, damage will be light to moderate with an occasional field 
severely damaged; with 100 or more beetles per 100 plants, damage may be moderate 
to severe with many fields damaged. .
In the west district, adult rootworms declined to 25 beetles per 100 plants, a 
sharp drop from the 1972 abundance of 109 per 100 plants. The west district has 
a long history of rootworm problems, particularly in Warren and Henderson Counties.
COMPOSITION OF ROOTWORM POPULATIONS
The WCR has gradually increased in abundance and distribution in Illinois since 
found for the first time in Rock Island County in 1963. The WCR has now been 
found in 63 counties in Illinois, although no additional counties reported their 
presence in 1973.
In general, NCR and WCR populations are mixed in Illinois cornfields, rather than 
either species being found alone. The NCR was the dominant species numerically 
in most fields surveyed in 1973, comprising 70 percent of the population in the 
northwest, 94 percent in the northeast, 78 percent in central, 86 percent in the 
west, 96 percent in the east, and 94 percent in the west-southwest. WCR's consti­
tuted 50 percent or more of the adult rootworm population only in Mercer County 
in 1973. WCR's equaled or exceeded NCR's in abundance in only 27 of 360 fields 
sampled.
TRENDS IN CONTINUOUS CORN
Growers in the rootworm problem areas of western, northwestern, and northeastern 
Illinois have a higher proportion of continuous corn than growers in other regions 
(Table 3). This pattern has remained consistent over the past five years (Table 4).
INSECTICIDE USE
During 1972, c o m  soil insecticides were used on 54 percent of the 149 fields sur­
veyed (Table 6). The carbamate and organic phosphate insecticides were used on 
36 percent of all farms, with the most extensive use occurring in the northwest, 
northeast, and west-central sections of Illinois (Table 5). The use of chlorinated 
hydrocarbon insecticides by farmers has declined from 42 percent of the total c o m  
acreage treated in 1969 to 18 percent in 1973 (Table 6).
Almost 70 percent of the fields in continuous c o m  for two or more years were treat­
ed with soil insecticides at planting, whereas only 42 percent of the fields in 
first-year c o m  received soil treatments (Table 7). An estimate of c o m  acreage 
treated with the different groups of insecticides is shown by district in Table 8.
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Table 1. Northern and Western Corn Rootworm Populations, Illinois 1968-1973
District and Average number of rootworm beetles per plants./
County 1968 1969 1970 1971 1972 1973
Northwest
Bureau - - -  - .42 .92 1.38 1.01
Lee 1.49 .98 .35 .33 .56 .98
Mercer 1.70 .98 .49 .61 .30 .17
Ogle 4.46 2.08 2.11 .69 .41 .88
Stephenson .99 1.82 3.16 .80 1.70 1.37
Whiteside .39 1.11 .78 .52 .83 1.45
Average 1.81 1.39 1.22 .64 .98 .98
Northeast
Boone 2.58 .58 1.27 1.95 .44 .40
DeKalb 3.00 .55 .40 .30 .21 1.05
LaSalle .79 .62 .33 .93 .43 1.64
Average 2.12 .58 .67 1.06 .36 1.03
Nest
Adams - - -- .06 .07 .26 .06
Henderson .80 .94 .07 .89 1.64 .45
Knox -- -- - - -- 1.11 .24
McDonough .94 .37 .16 1.38 1.13 .13
Warren 1.95 .51 .29 .24 1.29 .37
Average 1.35 .60 .15 .64 1.09 .25
Central
Logan -  - -- .11 .64 .65 .58
McLean 1.22 1.21 .53 .28 . 46 .93
Peoria - - - - .90 .46 .89 .62
Woodford - - - - .36 .85 2.45 .81
Average 1.22 1.21 .48 .55 1.11 .74
East
Champaign 3.03 .29 .39 1.05 2.25 1.86
Iroquois .80 .28 .01 .29 .08 0
Kankakee - - - - .01 .46 .07 .13
Livingston .92 .08 .10 .31 .12 .79
Vermilion - - - - -- .64 0 0
Average 1.58 .22 .13 .55 .50 .56
West-Southwest
Christian -- - - -- -- .01 .05
Greene .47 .39 0 0 .06 .23
Macoupin .08 .01 0 0 0 .01
Montgomery 0 0 0 0 .05 . 06
Average .18 .13 0 0 .03 .09
a/ Ten fields surveyed in each county; counts include both western and northern
species.
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Table 1. Continued
District and Average number of rootworm beetles per plants/
County 1968 1969 1970 1971 1972 1973
East-Southeast
Clark -- - - -- - - .01 0
Jasper - - - - -- 0 0 0
Shelby .05 .36 0 0 .35 .10
Average .05 .36 0 0 .12 .03
Southwest
Randolph -- -- -- -- .01 0
St. Clair - - __ . -- 0 0 0
Washington - - - - - - 0 0 .09
Average - - - - - - 0 0 .03
Southeast
Gallatin .18 .28 .61 0 0 0
Wabash .13 .01 .11 0 .12 0
White .06 0 .07 0 .01 .31
Average .12 .10 .26 0 .04 .10
a/ Ten fields surveyed in each county; counts include: both western and northern
species.
Table 2. Trends, Illinois, 1969-1973 Corn Rootworm Population
Number Average number of beetles per
of fields plant (range), percent of fields
Region Year surveyed <1 1-3 4+
Northern Illinois 1969 90 60 37 3
1970 90 78 9 13
1971 90 74 24 2
1972 90 78 19 3
1973 90 71 23 5
Central Illinois 1969 70 81 17 2
1970 130 93 6 1
1971 130 82 14 4
1972 140 76 17 7
1973 140 85 13 2
Southern Illinois 1969 70 94 2 4
1970 70 99 0 1
1971 100 100 0 0
1972 140 99 1 0
1973 130 98 2 0
State average 1969 230 77 20 3
1970 290 90 5 5
1971 320 85 13 2
1972 370 88 9 3
1973 360 86 12 2
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Table 3. Continuous Corn by Districts, Illinois, 1973
Percent of fields
District
Number 
of fields First-year corn Second-year corn
Third-year corn 
or more
Northwest 11 45 18 37
Northeast 22 45 18 37
West-central 32 41 19 40
East-central 31 61 19 20
Southwest 37 51 27 22
Southeast 16 50 0 50
All districts 149 49 17 34
Table 4. Percent of Fields Planted to Continuous CornfL/, Illinois, 1969-1973
District 1969 1970 1971 1972 1973
Northwest 53 74 64 69 55
Northeast 60 56 75 60 55
West-central 54 40 49 59 59
East-central 26 35 31 58 39
Southwest 57 47 50 48 49
Southeast 47 41 48 55 50
a/ Two consecutive years or more
Table 5. Corn Soil Insecticide Use by DistrictsIllinois, 1973
Percent fields by treatment
North- North- West- East- South- South-
Treatment west east central central west east
None 24 24 25 68 54 80
Chlorinated
hydrocarbons—' 2 12 9 22 43 19
Organic phosphates
and carbamates£/ 74 64 66 10 3 1
a/ Based on a survey of 149 fields selected at random.
b/ Includes aldrin, chlordane, and heptachlor.
c/ Includes Buxten, Dasanit, didzinon, Dyfonate, Furadan, Mocap, and Thimet •
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Table 6. Corn Soil Insecticide Trends, Illinois, 1969-1973
Percent of fields by treatment
Treatment 1969 1970 1971 1972 1973
None 31 32 37 41 46
Chlorinated
hydrocarbons^/ 42 36 29 20 18
Organic phosphates
and carbamatesk/ 27 32 34 39 36
a/ Includes aldrin, chlordane, and heptachlor.
b/ Includes Buxten, Dasanit, didzinon, Dyfonate, Furadan, Mocap, and Thimet.
Table 7. Percent of Fields Treated With Soil Insecticides in Relation to Number 
of Years in Corn, Illinois, 1973
District
Number 
of fields
Percent of fields treated
First-year c o m  Second-year corn Third--year corn
Northwest 11 40 100 100
Northeast 22 70 75 75
West-central 34 69 83 77
East-central 24 21 17 83
Southwest 44 37 70 50
Southeast 29 13 -  - 25
Average -- 42 69 68
Table 8. Estimate of Corn Acreage Treated With Different Soil 
Illinois, 1973£/
Insecticides,
Acres by treatment
District
Organic phosphates 
and carbamatesk/
Chlorinated 
hydrocarbons£/ No treatment
Northwest 1,309,800 35,000 424,800
Northeast 739,900 138,700 277,400
West-central 1,164,900 158,900 441,300
East-central 217,700 478,900 1,480,400
Southeast 16,200 307,800 1,296,000
Southwest 48,000 693,600 871,000
Total 3,496,900 1,813,300 4,790,900
a/ Based on random survey.
b/ Includes Buxten, Dasanit, diazinon, Dyfonate, Furadan, Mocap, and Thimet. 
c/ Includes aldrin, chlordane, and heptachlor.
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THE PLACE OF BACILLUS THURINGIENSLS 
IN  ILLINOIS INSECT CONTROL
Roscoe Randell
The bacterial agent, Bacillus thuringiensis3 remained relatively unimportant for 
its first 40 years. In the early 1950’s it was demonstrated that diamond-shaped 
crystals dispersed among the bacterial spores were the primary source of insecti­
cidal activity. Later, the expression of toxicity of B. thuringiensis was changed 
from number of viable spores per milligram to units of potency per milligram so 
that the toxic effect of the crystals could be included. Today all new formula­
tions of B. thuringiensis submitted for registration and present formulations hav­
ing new pests added to their labels use as a standard basis International Units of 
potency. All labels for B. thuringiensis products require an expression of Inter­
national Units (IU) of potency per milligram.
In tests at the Illinois Natural History Survey during 1972, B. thuringiensis 
showed excellent insecticidal activity against bagworms and mimosa webworms. In 
field use by extension entomologists, it was very effective against mimosa webworms 
and bagworms, especially against nearly mature larvae which were still defoliating 
trees and shrubs. It is commonly used commercially in a seasonal program of cater­
pillar control on cabbage and related crops, greens crops, and tomatoes, and for 
cankerworms on shade trees. Fair to poor results were obtained for control of 
earworms and corn borers in sweet com, as well as of sod webworms in lawns. It 
has been an excellent addition to the arsenal of insecticides used in the green­
house for control of such pests as cabbage loopers and beet armyworms.
Bacillus thuringiensis has some definite shortcomings which will limit its usage.
It is selective since its toxicity is only to some caterpillars, larvae of moths 
and butterflies, whose gut pH is alkaline. It acts as a stomach poison; therefore, 
it has to be eaten. It has relatively short residual activity, being destroyed by 
rays of sunlight.
Bacillus thuringiensis has shown no toxic effects for warm-blooded animals, includ­
ing man. There are no restrictions on time between application and harvest. Its 
selectivity can be an advantage in certain instances as it has no effect on bees 
and most predator or parasite insects. No observed phytotoxic effects on plants 
have been observed from the use of B. thuringiensis. Its usage will probably con­
tinue to expand on certain insect pests of ornamentals, fruit, and vegetables, and 
on certain leaf-feeding caterpillars on field crops.
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1973 GRUB CONTROL IN  TURFGRASS
Roscoe Randell
Annual white grubs damaged many home lawns and other areas of turfgrass during the 
fall of 1973. This insect has a one-year life cycle with eggs hatching in June and 
half-grown or larger grubs feeding on grass roots until cold soil temperatures cause 
them to go below the frost line to overwinter. Damage was most apparent in September.
White grub damage was present in the fall of 1973 where chlordane had been applied 
in 1972. Also, there were instances of poor or no control from chlordane applica­
tions made in 1973 to moderate or severely damaged lawns. Diazinon as a soil drench 
had been tried on grub-damaged lawns in 1972 with good success. The ground main­
tenance crew at the University of Illinois in 1972 switched from chlordane to di­
azinon treatment of infested turfgrass areas with improved results.
During September, 1973, 18 different lawn areas were treated for moderate to severe 
grub infestations. Chlordane, diazinon, Dursban, trichlorfon, and Primicid were ap­
plied to one or more of these infested areas. Spray formulations of all five in­
secticides were used as well as granular applications of diazinon and Dursban. In 
all instances, the treated area was irrigated to soak the insecticide into the soil.
Chlordane at the application rate of 5 pounds of active ingredient per acre gave 
poor control of severe grub infestations. Primicid also did not control grubs. 
Dursban at 4 pounds of active ingredient per acre gave some control of grubs but 
not enough for recovery of the infested turf. Dylox at 4 pounds per acre gave 
satisfactory control. Diazinon as either a spray or granules provided satisfac­
tory control of grubs, and recovery from damage had begun a week after treatment. 
Diazinon was applied at the rate of 5 pounds of active ingredient per acre.
Six insecticides were tested in the laboratory for control of annual white grubs. 
Grubs were placed in the bottom of one-gallon ice cream cartons. One-thousand grams 
of insecticide-treated soil was poured over the grubs, and a layer of sod was placed 
on top of the soil. Insecticides used and parts per million incorporated with the 
soil were as follows: chlordane, 2.5 ppm; diazinon, 2.5 ppm; Dursban, 2 ppm; tri­
chlorfon, 4 ppm; Aspon, 2 ppm; and Imidan , 2 ppm. Treatments were replicated five 
times. Live and dead grubs were counted every 48 hours and live grubs returned to 
the bottom of the cartons. Results are given in the following table:
Percent reduction of
Insecticide_____________________grubs after 2 weeks
Chlordane 9.3
Diazinon 97.5
Dursban 42.7
Trichlorfon 76.0
Aspon 21.3
Imidan 17.3
Untreated 4.9
Diazinon gave excellent control of grubs in these small soil sample tests. Dylox 
gave acceptable control. Diazinon and Dursban are labeled for control of grubs.
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Ornamentals
GRUBS IN TURFGRASS
NHE-104
10/1/73
Common Names: Annual white grub SCIENTIFIC NAMES: Cyolooephala spp.
White grubs
June or May beetles
False June beetle
Phyllophaga spp.
DESCRIPTION. The true white grub, which is the larval stage of the June or May 
beetle, has a white U-shaped body, a brown head, and three pairs of legs. The 
tip of the abdomen is shiny and transparent. The annual white grub, probably 
the most common grub found in sod areas, is somewhat smaller in the larval and 
adult stages than the true white grub. It is especially common in bluegrass sod.
Annual white grubs can be distinguished from true white grubs 
by a setal pattern on the ventral surface of the last abdom­
inal segment. The true white grub has two rows of spines in 
the center of this segment, while the annual white grub has 
a uniform distribution of setae on the segment.
Two other grubs, less common than the ones just described, 
are sometimes found eating the roots of turfgrass. One, the 
larva of the Japanese beetle, has two rows of setae in an 
inverted-V pattern on the underside of the last body segment; the other, the 
larva of the green June beetle, has the unusual habit of crawling on its back.
The adult beetle of the true white grub, usually about an inch long, is dark 
brown to black and has long, slender, spiny legs and a cumbersome body. Adult 
annual white grubs are small, light-tan beetles about 3/4 inch long; they have 
two distinct white spots on the abdomen. Japanese beetle adults are about 5/8
Annual White Grub
Last Abdominal Segment
Japanese Beetle
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inch long and are metallic green or bronze with reddish wing covers. Green June 
beetle adults are large, velvety-green and tan beetles about 1 inch long.
LIFE CYCLE. True white grubs may have a life cycle of two, three, or four years, 
but a three-year cycle is the most common. They usually deposit their eggs in 
grass sods, but one species oviposits in soybean fields. The tiny grubs that 
hatch from these eggs feed near the surface until the first cold spell in late 
September or early October; then they tunnel downward, overwintering about 18 
inches below the ground surface. In May they return to the surface and feed vo­
raciously on plant roots until the following October, when they again overwinter 
deep in the soil. The following May, they return to the surface and feed heav­
ily for about three weeks; in early June, they pupate in an earthen cell. With­
in four weeks they change to adults and emerge to feed and lay eggs.
Annual white grubs, Japanese beetles, and green June beetles have one-year life 
cycles. All three of these species lay eggs in the soil in June and July. The 
grubs hatch and feed on decaying organic matter or on grass roots until October, 
when they tunnel downward. In the spring, they move upward and resume feeding. 
The grubs pupate in May and emerge as adults in a few weeks.
DAMAGE. Grub damage, especially by annual white grubs, is most commonly observed 
in late summer or fall when the grubs are more than half grown or in the Spring 
when feeding resumes. The roots of established turf are attacked, with damage 
more concentrated in certain areas of the lawn than in others. The grass roots 
in affected areas are usually so severely pruned that the sod can be easily lifted 
from the soil. Green June beetle grubs are more common in areas of the turf that 
are high in organic matter; these grubs push up mounds of dirt or simply stir the 
infested sod area.
Adults of the true white grub feed on the foliage of trees and shrubs. If beetles 
are numerous, tree leaves, especially oak, may show extensive damage. Adults of 
the annual white grub do not feed on foliage. Japanese beetles and green June 
beetles feed on a variety of plants, including fruits and vegetables.
CONTROL. Areas of turfgrass such as lawns and golf courses are not always seri­
ously attacked by grubs. Most areas can sustain a few grubs per square foot. 
But in instances of severe infestation, emergency control is difficult unless 
reseeding or sodding is done. Grub control isprobably best done by incorporating 
a residual insecticide into the soil at the time of establishing anew turf area. 
The next best method is to drench a residual insecticide into the soil every five 
years. See current issue of Illinois Extension Circular 900, "Insect Control in 
the Home, Yard and Garden," or Circular 1076, "Turfgrass Pest Control."
Prepared by entomologists of the Illinois Cooperative Extension Service and Il­
linois Natural History Survey. For additional copies3 see your Extension Advis­
er in Agriculture.
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Man NHE-105
HUMAN LICE 1/1/74
Common Names: Body louse SCIENTIFIC NAMES: Pedioulus humanus humanus
Head louse Pedioulus humanus capitis
Crab or pubic louse Phthiris pubis
DESCRIPTION. It is difficult to tell the body louse and head louse apart. Both 
are grayish, flattened insects 1/16 to 1/8 inch long and about half as wide as 
long. The head louse lives on the skin among the hairs of the head while the body 
louse lives in clothing going on the skin only to feed. The crab louse is grayish- 
white with dark legs and shoulders about 1/16 inch long and about two-thirds as 
wide as long. They occur in the hairs of the pubic regions, beneath the armpits, 
and with heavy infestations, on the hairs of the legs and arms. When magnified, 
the legs of lice appear stout and end in a single claw used for grasping hairs.
Louse eggs or "nits" are oval, about 1/25 inch long, and whitish to yellowish. 
The eggs are glued to hairs by the head louse and crab louse while the body louse 
lays its eggs in the seams of clothing.
Body louse and Head louse 
(16X natural size)
Crab louse 
(30X natural size)
Louse egg or nit 
(30X natural size)
LIFE CYCLE AND HABITS. All human lice are blood takers. They feed two to six 
times each day, and the adult lice live for about a month. A single female crab
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louse lays 15 to 50 eggs, while a female head or body louse lays from 50 to 300 
eggs. The eggs usually hatch in about a week, and the young lice take 1 to 4 
weeks to mature. The life cycle takes from 14 to 35 days. Lice infestations are 
generally more prevalent in winter or when people are crowded together for long 
periods. However, lice can present problems at any time, and all stages of lice 
may be found at any season of the year. The body louse can live without feeding 
for a month or more in moist clothing or bedding.
DETECTION AND TRANSMISSION. Intense itching and inflamed spots or the feeling of 
something crawling on the skin is a sign that lice may be present. Inspect the 
suspect areas and clothing for the presence of minute grayish specks. Examine 
the specimens with a reading glass or hand lens to make a positive identifica­
tion. A check of the hair areas may reveal louse eggs (nits). The eggs will be 
attached to the hairs close to the skin.
Head lice can be contracted from the use of infested items like combs, brushes, 
wigs, hats, or towels. Body lice are spread in infested clothing or bedding. 
Crab lice are acquired from intimate contact with an infested person.
INJURY. The bites from lice, although hardly felt, are usually irritating. Se­
vere scratching can lead to secondary infections, and scarred, thickened skin 
with brown or blue-gray spots. This condition is known as "pediculosis." The body 
louse is capable of transmitting typhus fever.
CONTROL. Louse control is best handled by a physician. Body lice and their eggs 
are killed by washing and heat-drying or dry-cleaning clothing and bedding. Change 
clothing and bedding every 3 or 4 days and launder. Repeat until body lice dis­
appear. For head lice or crab lice, dust infested areas lightly with 1-percent 
malathion or 5-percent carbaryl (Sevin). Repeat the treatment in about 10 days.
Prepared by entomologists of the Illinois Cooperative Extension Service and Il­
linois Natural History Survey. For additional copies, see your Extension Advis­
er in Agriculture.
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1974 Suggested 
Insecticide 
Guide
Insect Control for 
COMMERCIAL 
VEGETABLE CROPS and 
GREENHOUSE VEGETABLES
Commercial vegetable gardeners find it impossible to 
produce vegetables profitably unless they control insects 
at maximum efficiency and minimum cost. The house­
wife of today will not accept unsightly wormy vege­
tables; not only are wormy fruits and vegetables 
unappetizing but the waste from trimming increases 
food costs. Thus the commercial vegetable gardener 
must produce a quality product that is acceptable and 
safe to the consumer. Careful and correct use of the 
right insecticides will enable him to do this.
This suggested insecticide guide has been prepared 
for use by Illinois commercial vegetable farmers; it is 
not for home gardeners, who should use only those 
insecticides that are extremely safe to handle, apply, 
and store. Furthermore, the commercial vegetable 
gardener must use a wider variety of insecticides than 
the home gardener in order to obtain maximum insect 
control at the least cost.
In using insecticides, read the label and carefully 
follow the instructions. Do not exceed maximum rates 
suggested; observe carefully the interval between appli­
cation and harvest, and apply only to crops for which 
use has been approved. Make a record of the product 
used, the trade name, the percentage content of the 
insecticide, the dilution, the rate of application per 
acre, and the date or dates of application.
Some of the insecticides suggested here can be 
poisonous to the applicator. In using them, the com­
mercial gardener is expected to use precautions to pro­
tect himself, his workers, and his family from undue 
or needless exposure.
In using this guide, always refer to the table on the 
next page, which lists the limitations and restrictions 
on use. These limitations apply to the vegetables as 
human food. If you use any portion of a vegetable for
livestock food (tops, stalks, etc.) refer to the label for 
instructions as to the interval required between applica­
tion and feeding.
The chemical names used in these tables may be 
unfamiliar to you. These names are the common 
coined chemical names and as such are not capitalized. 
Trade names are capitalized. In the table of limitations 
the common names are listed first. If the trade name 
is more commonly used, it is listed in parentheses 
following the common name. Throughout the tables of 
suggestions, however, the common name is used if 
there is one. In case of question, refer to the table of 
limitations.
These suggestions are subject to change without 
notification during the growing season.
The publication was prepared by entomologists of 
the University of Illinois College of Agriculture and 
the Illinois Natural History Survey.
Requested label clearances for a few uses of insec­
ticides, carriers, and solvents is uncertain for 1974, 
since many requests have not been officially cleared. 
Anticipating needed changes in labeling, we began mod­
ifying these suggested uses a few years ago. We have 
attempted to anticipate any further label changes in 
1974, but an occasional use may still be canceled. Be 
sure to check with your county extension adviser if you 
are in doubt about the insecticide you plan to use. We 
will make announcements of label changes through the 
news media to keep you up to date.
Suggestions for use of insecticides effective from a 
practical standpoint are based on available data. Soil 
textures, pH of the soil, rainfall, slope of the field, wind 
velocity at planting, method and accuracy of applica­
tion, and other unpredictable factors affect efficiency 
of insecticides.
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UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY CIRCULAR 897 Urbana, Illinois, December, 1973
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. 
JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
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LIMITATIONS FOR FIELD VEGETABLES IN DAYS BETWEEN APPLICATION AND HARVEST 
AND OTHER RESTRICTIONS ON USE OF INSECTICIDES IN ILLINOIS
(Blank spaces indicate the material is not suggested for the specific use in Illinois)
Insecticide Beans Broccoli
Brussels
sprouts
Cab­
bage
Cauli­
flower
Horse­
radish1 Radish1 Turnip1 Onions
Egg­
plant Peppers
Toma­
toes
azinphosmethyl
(Guthion)2................ 15 7 21 15
Bacillus thuringiensis4 0 0 0
carbaryl (Sevin).......... 0 3 * 3 3 3 3 3 3,14G 0 0 0
D asanit.......................... I j
demeton (Systox). . . . 3
diazinon......................... 5 7 5 10 10 10 1
dicofol (K elthane). . . . 7C 2 2 2
dimethoate (Cygon). . OC 7 3 7 14 0 7
endosulfan (Thiodan) CH 7 7 B
eth ion ............................ i
Fundal........................... 14K 14K 14K 14K
Galecron........................ 14K 14K 14K 14K
m alathion..................... 1 3 7 7 7 7 7 3 3 3 3 1
methomyl (Lannate).. 7 1 7 2
mevinphos
(Phosdrin)2............... 1 3 1 3 3
M onitor......................... 21 21 21 21
naled (D ibrom )........... 1 1 1 1 4
oxydemetonmethyl 
(M eta-Systox-R).. . 7H 0A
parathion2..................... 7 7 7 10 7 15 10 15 15 10
phorate (Thimet)2. . . . I
1 1 1rotenone........................
toxaphene..................... B 7D B C C C 5 5 3
trichlorfon (Dylox) . .. 21 21 21 28C 21 21
Insecticide
Pota­
toes1
Col-
lards Kale Lettuce Spinach
Swiss
chard
Sweet
corn
Cucum­
bers3 Melons3
Pump­
kins3
Squash3
W inter Summer
Bacillus thuringiensisi 0 0 0
carbaryl (Sevin).......... 0 14 14 14 14 14 0 0 0 0 0 0
diazinon. ...................... 10 10 10 10 12 I 7 3 3 7
dicofol (K elthane). . . . 2 2 2 2 2
dimethoate (Cygon). . 0 14 14 14 14 14 I
3
D yfonate.......................
14A
...
endosulfan (Thiodan) 0
Gardona........................ 0,5G
m alathion..................... 0 7 7 14 7 7 5 1 1 3 1 1
methomyl (Lannate) 14 0,3G
mevinphos (Phosdrin)2 3 3 2 4 IM ocap........................... 1naled (D ibrom )........... 4 4 1 1
parathion2..................... 5 10 10 21 14 21 12 15 7 10 15 15
phorate (Thimet)2. . . . I
1
I
rotenone........................ 1 1 1 1
toxaphene...................... 0 B 28 E 21F E B B B B B B
trichlorfon (D ylox). . . 28B 21 28B 14F
1 Root crops such as radishes, turnips, carrots, horseradish, potatoes, and sugar beets should not be grown in soil where aldrin, dieldrin, or heptachlor was applied as a soil insecticide the preceding year.
2 Use only by professional applicators or commercial gardeners.
3 Only apply insecticide late in the day after blossoms have closed to 
reduce bee kill.
4 T rade names are Biotrol, Dipel, and Thuricide.A. Not more than twice per season.B. Not a fte r edible portions or heads begin to form.
C. Do not use tops for feed or food.D. I f  outer leaves are stripped; otherwise, B.E. Do not apply a fte r seedling stage.F. Not more than once per season.G. I f  tops or stover is to be used as feed.H. Not more than three times per season.I. Soil applications at planting time only.J. Do not use on green onion crop.K. No more than nine applications.
LIMITATIONS FOR GREENHOUSE VEGETABLES
Insecticide Tomatoes Lettuce
endosulfan (Thiodan)............... ...............  15 hours
m alathion.................................... 10 days
metaldehyde................................ ............... As bait only applied to soil
naled (D ibrom ).......................... ............... 1 day
parathion1.................................. . 21 days
1 Do not use aerosols that contain parathion, tepp, or the propellant methyl chloride in green­houses connected to living quarters. Should be applied only by a trained  operator.
CABBAGE AND RELATED COLE CROPS1
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Cabbage maggot2 
(NHE-44)
All season diazinon 3 Broadcast Disk in just before planting. Use only 
for cabbage, cauliflower, and broccoli.
diazinon
granules
1 Furrow At time of planting; on turnips a drench­
ing spray of 1 lb. diazinon should be 
applied 30 days following treatment.
azinphosmethyl
diazinon
3 oz. W.P. or 2 oz. 
E.C. per 50 gal. 
transplant water 
4 oz. per 50 gal. 
transplant water
6 fluid oz. transplant water per plant.
Aphid (NHE-47) 
Thrips (NHE-48)
All season azinphosmethyl
dimethoate
malathion
mevinphos
parathion
X0.3
1X0.4
Foliage When aphids appear, but before leaves 
begin to curl.
Diamond-back 
moth larva; 
imported cabbage 
worm; cabbage 
looper 
(NHE-45)
All season Bacillus
thuringiensis3
Fundal
Galecron
methomyl
Monitor
See rates 
on label 
0.5 
0.5
0.45-0.9
1
Foliage When small worms first appear, and 
about every 5 to 7 days thereafter. Thor­
ough spray coverage of foliage is im­
portant. Fundal and Galecron control 
only the egg stage plus newly hatched 
worms.
Cutworm At planting trichlorfon
toxaphene
1
IK -2
Soil At planting, a t base of plant or as needed 
when damage first occurs.
Flea beetle and 
leafhopper
All season carbaryl i X Foliage As needed.
1 Root crops such as radishes, turnips, carrots, potatoes, and sugar beets should not be grown in soil where aldrin, dieldrin, or hepta- 
chlor was applied as a soil insecticide the preceding year.
* Maggots are resistant to aldrin, dieldrin, and diazinon in some areas of Illinois.
3 No time limitations.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder.
COLLARDS, KALE, LETTUCE, SPINACH, SWISS CHARD
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Aphid (NHE-47) All season diazinon
dimethoate
mevinphos
naled
parathion
X0.3X1
0.4
Foliage As needed.
Cutworm On seedling toxaphene i x Base of plant When first damage appears.plants trichlorfon 1 and soil
Leafhopper All season carbaryl I X Foliage When first leafhoppers appear and asdimethoate 0.3 needed.
malathion 1
Caterpillar All season Bacillus See rates Foliage When small worms first appear and every
(NHE-45) thuringiensis1 on label 5 to 7 days thereafter.
naled 1
Leaf miner All season diazinon X Foliage When first miners are observed.dimethoate 0.3
parathion 0.4
Flea beetle All season carbaryl 1 Foliage As needed.
rotenone X
1 No time limitations.
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BEANS
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Seed maggot 
(NHE-27)
All season dieldrin1
lindane1
M anufacturer’s
directions
Seed At seeding.
diazinon 50% 3/5 oz./bu. Seed Treat seed no longer than 3 months before
W .P.1 planting.
phorate granules Soilband Place on either or both sides of row at
planting but not in contact with seed.
Bean leaf beetle Early and carbaryl 1 Foliage When feeding first appears and weekly
(NHE-67) late season malathion 1 for 2 or 3 applications as needed.
Leafhopper All season carbaryl 1 Foliage Before plants become yellow and stunted.
(NHE-22) and dimethoate 0.3 Repeat applications a t weekly intervals
plant bug malathion 1 as necessary.
(NHE-68) phorate granules IK Soilband As for seed maggot.
Mexican bean Midseason and carbaryl k Foliage When occasional leaves show lacework
beetle late season malathion i feeding.
phorate granules IK Soilband As for seed maggot.
Aphid (NHE-47) All season dimethoate 0.3 Foliage Usually applied when a few aphids can be
endosulfan K found on each plant, but before leavesmalathion l begin to curl and deform.
phorate granules IK Soilband As for seed maggot.
Blister beetle Midseason and carbaryl IK Foliage As needed.
(NHE-72) late season
Corn earworm Late season carbaryl IK Foliage As needed, but usually after September
(NHE-33) 
Corn borer
parathion K 1. Worms may be present before bloom.
Mites Midseason and dicofol 0.4 Foliage As needed, but especially during drouthy
late season dimethoate 0.3 periods particularly if carbaryl has been
malathion 1 used on crops.
phorate granules IK Soilband As for seed maggot.
1 No restrictions when used as recommended.
CUCUMBERS AND OTHER VINE CROPS1
Time Lb. of active
Insect of attack Insecticide2 ingredient per acre Placement Timing of application2
Striped and Seedling to carbaryl 1 Foliage When beetles first appear; as often as
spotted cucumber 
beetles (NHE-46)
mature plants parathion K necessary thereafter.
Aphid (NHE-47) All season diazinon K Foliage When aphids become noticeable.dimethoate 0.3
malathion 1
parathion K
Squash bug All season parathion K Foliage Do not apply until first eggs are found
(NHE-51) trichlorfon3 l hatching (about June 15 to July 15).
Leafhopper July-August malathion l Foliage As needed.
dimethoate 0.3
Squash vine June- carbaryl 1 Base of stem Weekly applications when vines begin to
borer September for 3 ft. run—usually 5 applications.
Pickle worm August- carbaryl 1 Foliage Weekly applications, beginning in late
September August.
Mites July- dicofol K Foliage As needed.
September malathion 1
parathion K
Cutworm April-June carbaryl 2 Base of plants As needed.
(NHE-77) toxaphene IK -2
1 Pumpkins should not be grown on soil that has been treated with aldrin, dieldrin, or heptachlor the preceding year.
8 Spray vine crops with insecticide only late in the day after blossoms have closed to reduce bee kill.
8 Pumpkin is the only vine crop for which trichlorfon should be used for squash bug control. Apply only once per season.
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TOMATOES AND EGGPLANT
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Cutworm Early and carbaryl 2 Base of plants As needed.
(NHE-77) midseason toxaphene 3 or foliage
trichlorfon 1
Flea beetle May-June carbaryl 2 Foliage Apply every week as long as needed.
rotenone 0.2-0.4
Aphid (NHE-47) May-July diazinon X Foliage As needed, but before leaves curl.dimethoate 0.3
malathion 1
parathion 0.4
Cabbage July- Bacillus See rates Foliage When loopers are present.
looper September thuringiensis on label
methomyl 0.45-0.9
Corn earworm July- carbaryl 2 Foliage Add to weekly applications of fungicide
Corn borer September; toxaphene 2 sprays beginning at first fruit set. If
occasionally methomyl2 0.45-0.9 spraying is infrequent, use 6 lb. of toxa-
in June phene.
Hornworm July- carbaryl 2 Foliage When first small worms appear.
September trichlorfon 1
Mites July- carbophenothion 1 Foliage As needed.
September dicofol lAmalathion l
parathion 0.4
Russet mite July- parathion 0.4 Foliage As needed.
September sulfur dust1 10
sulfur spray1 10
Blister beetle June- carbaryl m Foliage As needed.(NHE-72) September parathion %toxaphene 2
Fruit fly and August- diazinon spray X Foliage When flies or beetles first appear.picnic beetle October diazinon granules 1
pyrethrin dust1 1 Foliage Apply to hamper immediately after it is 
filled.
1 No limitations on use.
2 Use cleared only on tomatoes.
PEPPERS
In s e c t
T im e  
of a t t a c k In sec tic id e
L b . of a c tiv e  
in g re d ie n t p e r ac re P la c e m e n t T im in g  of a p p lic a tio n
A p h id  (N H E -4 7 ) M a y -J u ly d im e th o a te  0 .3  
d e m e to n  ^  
o x y d e m e to n m e th y l
F o liag e O n ly  w h en  a p h id s  a re  p re se n t. A d d  to  
b o re r  s p ra y  w h en  i t  is b e in g  used .
C o rn  b o re r L a te  seaso n c a rb a ry l 2 F o lia g e  a n d  
f ru i t
W h e n  f ru it  is p re s e n t  on  p la n t .  A p p ly  
e v e ry  5 d a y s  w h en  b o re rs  a re  p re se n t.
ASPARAGUS
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Asparagus beetle 
(NHE-49)
Early and mid­
season on spears 
and ferns
carbaryl1
malathion1
rotenone1
i xi
0.20.4
Spears and
ferns
Spears
As needed, not more often than every 3 
days.
As needed.
1 One-day restriction between last application and harvest.
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SWEET CORN
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Soil insects April-August diazinon 1 Row Apply on soil surface behind planter shoe
(NHE-26, 27, 43) Dyfonate 1 and ahead of press wheel.
Mocap 1
phorate 1
Cutworm April-June carbaryl1 2-3 Base of When first damage appears.
(NHE-38) carbaryl bait 1 plants
toxaphene 3
Flea beetle 
(NHE-36)
April-July carbaryl1 iH Foliage As necessary.
Japanese beetle July- carbaryl1 l Ear zone As necessary.
(NHE-32) September
Corn borer June- carbaryl spray, dust,1 2 Foliage Make first application when tassel ratio
September or granules 
diazinon granules IX
is 30 to 40. Repeat every 4 to 5 days as 
long as field has 20 or more unhatched 
egg masses per 100 plants.
Corn earworm2 June- carbaryl1 2 Ear zone M arket corn: At first silk and every 2 to
(NHE-33) September Gardona IX 3 days for 5 to 8 applications. On verymethomyl 0.45 early or late planted corn, treatm ent may 
be necessary before silking when eggs are 
being laid on stalks and flag leaves. 
Canning corn: At 30 to 50% silk and 
every 3 days thereafter until corn is with­
in (8-12 days) of harvest.
Sap beetle July- carbaryl1 2 Foliage When adults first appear in field; usually
(NHE-10) September diazinon 1 between pollen-shedding and silk-drying.
Picnic beetle malathion 1
parathion X
Corn leaf aphid July- malathion 1 Foliage As needed to produce attractive ears for
(NHE-29) September parathion A fresh market.
1 During pollen shed, apply carbaryl as la te  in the  day as possible (preferably after 4 p.m.) to reduce bee kill.
2 A d d itio n  o f 0.5 to  0.75 pound o f  p a ra th io n  o r  0.25 to  0.45 pou nd  o f m ethom yl to  ca rb a ry l im proves ea rw o rm  contro l. C ontac t a county  
E x ten s io n  a d v ise r  o r  E x ten s io n  en tom olog ist b e fo re  ap p ly ing  ca rb ary l-m etho m yl com bination .
ONIONS
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Onion maggot 
(NHE-50)
All season diazinon J^-l for 40-50 lb. 
W.P. of seed 
ethion W.P. 1 for 40-50 lb. of seed
Seed Seed treatm ent for set onions only. Use 
lighter dosage of diazinon on sandy, highly 
mineral soils.
Dasanit granules 
diazinon granules 
D y fo n a te  
ethion granules
1
M -i
1WI
Furrow
Use 1 lb. active ingredient per acre for 
rows 12" apart; A  lb. for rows 18" apart; 
y<L lb. for rows 24" apart. Up to twice 
these amounts are needed for ethion on
m u c k  soils. D o  n o t  u se  D a s a n i t  o r  D y fo n ­
a t e  on  g reen  onions.
diazinon 2 Broadcast Preplanting; disk into upper 1 to 2 inches 
of soil. Supplement with foliage spray 
below.
diazinon
malathion
X
1
Foliage Supplemental to soil treatm ent. Make 
first application when first adult flies are 
seen; make another 1 week later. From 
then on only as necessary.
Thrips (NHE-48) Midseason and 
late season
diazinon
malathion Al Foliage When injury first appears and every 10 days as necessary.
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POTATOES’
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Flea beetle May-July carbaryl 1 Foliage When first damage appears on leaves,
endosulfan spray K and repeat as needed.endosulfan dust l
Colorado potato May-July carbaryl l Foliage As needed.
beetle endosulfan spray Kendosulfan dust l
Potato leafhopper May-July carbaryl l Foliage Weekly applications when leafhoppers
(NHE-22) dimethoate 0.3 first appear.
endosulfan spray Kendosulfan dust l
phorate granules 2 to 3 Soilband Place on either or both sides of row at 
planting but not in contact with seed. 
Use lower rate on sandy soils and heavier 
rate on heavy soils. Do not use on muck 
soils.
Aphid (NHE-47) All season dimethoate 0.3 Foliage As needed.
endosulfan spray Kendosulfan dust l
malathion l
parathion %
phorate granules 2 to 3 Soilband As for leafhoppers.
Blister beetle All season carbaryl IK Foliage As needed.(NHE-72) toxaphene 2
Wireworm All season phorate granules 2 to 3 Soil Preplanting, disk in; or use as soilband
(NHE-43) at planting.
White grub All season phorate granules 3 Soil Preplanting, disk in; or use as soilband
(NHE-23) at planting.
Grasshopper July- carbaryl % Foliage As needed, control in fence rows, road-(NHE-74) September toxaphene IK sides, ditch banks, etc., before migration.
1 P o ta to es  should no t be g row n in soil w here ald rin , d ieldrin , or h e p tach lo r w as app lied  as a  soil insectic ide th e  p reced in g  year.
GREENHOUSE LETTUCE
Insect Insecticide1 Dosage and formulation Application
Aphid malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Garden fleahopper 
Mealybug 
Spider mite 
Whitefly
parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Armyworm malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Cabbage looper parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Sowbug
Slug metaldehyde Commercially prepared bait or spray To mulch on soil surface. Do not con­
taminate edible parts.
1 S ee page 2 fo r  lim ita tions be tw een  ap p lica tio n  an d  h a rv est.
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GREENHOUSE TOMATOES
Insect Insecticide1 Dosage and formulation Application
Aphid endosulfan aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Whitefly malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
naled vapor 5 oz. of 4% E.C. per 50,000 cu. ft. Apply on steampipes.
parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Mealybug 
Spider mite 
Russet mite 
Thrip
Use malathion or parathion aerosol as suiggested for aphid and whitefly.
Armyworm malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Cabbage looper 
Cutworm
Tomato fruitworm
parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Slug metaldehyde Commercially prepared bait or spray To mulch on soil surface. Do not con­
taminate edible parts.
1 See page 2 for limitations between application and harvest.
Leaflets describing the life history, biology, and 
habits of some of the insects mentioned can be obtained 
from the offices of county extension advisers or by 
writing to Entomology Extension, 169 Natural Re­
sources Bldg., Urbana, Illinois 61801. These are indi­
cated by an N H E number in the tables.
Obtain the following circulars on insect control 
from the Office of Agricultural Publications, 123 
Mumford Hall, Urbana, Illinois 61801.
— Insect Control for Livestock and 
Livestock Barns;
Circular 899 — Insect Control for Field Crops;
Circular 900 — Insect Control in the Home, Yard 
and Garden.
FOR ADDITIONAL INFORMATION
Circular 898
FOR YOUR PROTECTION
Always handle insecticides with respect. The 
persons most likely to suffer ill effects from insecti­
cides are the applicator and his family. Accidents 
and careless, needless overexposure can be avoided. 
Here are a few easy rules that if followed will pre­
vent most insecticide accidents:
1. Wear rubber gloves when handling insecticide 
concentrates.
2. Do not smoke while handling or using insecti­
cides.
3. Keep your face turned to one side when opening 
insecticide containers.
4. Leave unused insecticides in their original con­
tainers with the labels on them.
5. Store insecticides out of reach of children, 
irresponsible persons, or animals; store preferably in 
a locked cabinet.
6. Wash out and then bury, burn, or haul to refuse 
dump all empty insecticide containers.
7. Do not put the water-supply hose directly into 
the spray tank.
8. Do not blow out clogged nozzles or spray lines 
with your mouth.
9. Wash with soap and water exposed parts of 
body and clothes contaminated with insecticide.
10. Do not leave puddles of spray on impervious 
surfaces.
11. Do not apply to fish-bearing or other water 
supplies.
12. Do not apply insecticides, except in an emer­
gency, to areas with abundant wildlife or to blossoming 
crops visited by bees. Avoid drift onto blossoming 
crops or onto bee hives.
13. Do not apply insecticides near dug wells or 
cisterns.
14. Do not spray when weather conditions favor 
drift.
15. Observe all precautions listed on the label.
16. To avoid bee kill, apply insecticides after bee
activity has been completed for the day; use the least 
toxic materials. W a r n  b e eke ep ers  th a t y o u  are a p p ly ­
in g  in sec tic id e s . •
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1974 Suggested 
Insecticide 
Guides
Insect Control for 
LIVESTOCK AND  
LIVESTOCK BARNS
Livestock producers must follow a program of pest 
control to attain maximum income. Flies, lice, mites, 
ticks, and grubs irritate animals and some suck their 
blood. This reduces meat, milk, and egg production. 
On occasion, individual animals have been killed by 
attacks of large numbers of pests like horse flies, lice, 
and mites. Several of these pests transmit diseases 
from animal to animal. Losses from pests each year 
cost Illinois farmers millions of dollars. A livestock 
producer does not need to share his profits with these 
insects. They can be controlled or eradicated.
In the following charts only the safest, most ef­
fective insecticides are suggested for each specific 
insect on each type of livestock. Other insecticides that 
may have label approval for use on livestock are not 
included because they are less effective or more toxic 
or present potential residue problems. Blank spaces 
in the table of limitations mean we do not suggest the 
insecticide for that specific purpose in Illinois.
In using insecticides read the label and follow in­
structions. Do not exceed the rates suggested; observe 
the interval between application and slaughter and 
apply only to those animals for which use has been 
approved. Keep a record of insecticide used, trade 
name, percentage of active ingredients, dilution, rate 
of application, and dates of application. If you are 
ever questioned, you have the records.
Most of the insecticides are suggested for use as 
emulsion concentrates since these are the easiest for­
mulations to handle. Wettable powders can be substi­
tuted if the finished spray is agitated.
Chemical names in these tables may be unfamiliar 
to you. These names are the common coined chemical 
names and are not capitalized. Trade names are capi­
talized. In the table of limitations (page 4) common 
names are listed first. If the trade name is more com­
monly used, it is listed in parentheses with the common 
name. In the tables of suggested insecticides on pages 
2 and 3, only the common name is used if there is one. 
In case of question, refer to the table of limitations.
These suggestions are printed annually. Get the cur­
rent year’s issue. Labels may be cancelled and the prod­
uct removed from the market at any time. New labels 
may be granted. We attempted to anticipate any fur­
ther label changes, but there may be an occasional 
change. Check with your county extension adviser if 
you are not sure about the insecticide you plan to use. 
We will make announcements of label changes through 
the news media to keep you up to date.
T h e  I l lin o is  D e p a r tm e n t o f  P u b lic  H e a lth  h a s  a n ­
n o u n c e d  i t  is  illega l f o r  d a iry m e n  to  a p p ly  or s to re  
ch lo r in a te d -h y d ro c a rb o n  in se c tic id e s  — a ld r in , ch lor-  
dane , d ie ld r in , en d r in , lin da ne , o r  h ep ta ch lo r  — on th e ir  
fa r m s , e x c e p t f o r  u se  in  fa r m  res id en ces. P r e v io u s ly  
u se  o f  D D T  w a s  p ro h ib ite d  e x c e p t  b y  p e r m it  f r o m  the  
I l lin o is  D e p a r tm e n t o f  A g r ic u l tu r e  or P u b lic  H ea lth .
Suggestions for use of insecticides are based on 
available data. Rainfall, temperature, and many other 
factors affect efficiency of insecticides. Report the de­
tails of control failures to us.
These suggestions were prepared by entomologists 
of the University of Illinois College of Agriculture and 
the Illinois Natural History Survey.
Leaflets describing the life history, biology, and 
habits of some of the insects mentioned can be obtained 
from offices of county Extension advisers or by writ­
ing to Entomology Extension, 169 Natural Resources 
Bldg., Urbana, Illinois 61801. These are indicated by 
an NHE number in the tables.
Obtain the following circulars on insect control 
from the Office of Agricultural Publications, 123 
Mumford Hall, Urbana, Illinois 61801.
Circular 897 — Insect Control for Commercial Vege­
table Crops and Greenhouse Vege­
tables;
Circular 899 — Insect Control for Field Crops; 
Circular 900 — Insect Control in the Home, Yard and 
Garden;
Circular 1073 — Pest Control in Commercial Fruit 
Plantings.
Illlllllllllllllllllllllll!llllll!lllllllllllllllllllllll!llllllllllllllllllllllllllllllll!llllllllllllllllllllllllllllllllllillllllllllllllllllllllllllllllll!lllll^
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY CIRCULAR 898 Urbana, Illinois, December, 1973
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. 
JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
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DAIRY CATTLE, BEEF CATTLE, SWINE, AND SHEEP
(Refer to table of limitations on back page before using insecticides)
Insect Amount per 100 Insecticide gal. water or asdirected How to apply
Dairy Cattle Lice and mange (NHE-18) crotoxyphos 14.4% E.C. 6 pt. 1-2 gal. per animal. Spray entire animal to saturation. Make 2 treat­ments 14 days apart.
rFace flies4 crotoxyphos 2.0% O.1 Ready to use 1-2 oz. per animal; 2-4 times per(NHE-106) Horn flies4 (NHE-59) Stable flies5 (NHE-61) Mosquitoes4
crotoxyphos 1.0% +  dichlorvos 0.25% O.
week.2
crotoxyphos 10.0% -f- dichlorvos 2.5% E.C. 3 pt. per 5 gal. water 1 pt. per animal per week2
Horn flies4 dichlorvos 1.0% O.1 Ready to use 1-2 oz. per animal daily.2
P astured Stable flies5 pyrethrin 0.1% +  synergist O.1 Ready to use
cattle <Horse flies and pyrethrin 0.5% +  synergist O.1 2 oz. per animal 3 times per week.2
o n ly deer flies (NHE-60) pyrethrin 1% +  synergist E.C. 10 gal. 1-2 qt. per animal every 3 days.2
Horn flies only(NHE-59)
crotoxyphos 3.0% D. or 1.0% O. coumaphos 5.0% D. or 1.0% O.Rabon 3.0% D. or 1.0% O. dichlorvos 0.25% O. ronnel 1.0% O.
In dust bags or face and back oilers
Use only in exits of milk parlors, barns, or lanes. Apply daily.
Beef Cattle Lice and mange lindane 20% E.C. 134, pt-3 1-2 gal. per animal. Spray animal(NHE-18) malathion 50-57% E.C. 3 qt. to saturation. Make 2 applications 14 days apart.
rFace flies4 (NHE-106) crotoxyphos 10.0% +  dichlorvos 2.5% E.C. 3 pt. per 5 gal. water 1-2 oz. per animal; 2-4 times perweek from a mist blower.Horn flies4 (NHE-59) Stable flies5
1 pt. per adult animal per week.2
crotoxyphos 2.0% O. Ready to use 1-2 oz. per animal; 2-4 times per
P a stu red
cattle
o n ly
(NHE-61)Mosquitoes4
crotoxyphos 1.0% +  dichlorvos 0.25% O. Ready to use
week from automatic sprayer.
Horn flies4 (NHE-59) toxaphene 60% E.C. 5 pt. 1-2 qt. per animal every 3 weeks. Only partially controls stable flies.2Stable flies5 (NHE-61) toxaphene 5% O. Ready to use Saturate cloth, canvas, or burlapback oiler every 2 weeks. Only par­tially controls stable and face flies.
/  D u s t bags: A  n u m b e r  o f in sec tic id es  are a pproved  fo r  use in  d u s t bags. Force treat \  I i f  possib le  but a lw a ys  p lace in  loca tion  fo r  greatest use. O n ly  p a r t ia lly  J \  controls stable a n d  fa c e  flie s . )
Horse flies and deer flies .(NHE-60)
Use as directed for dairy cattle above.
Grubs The following systemic insecticides, coumaphos, crufomate, Prolate and trichlorfon, as sprays provide excellent control of grubs and good control of lice. Use only on 
na tive  beef cattle in herds having a history of grub problems. Treat only those animals between 4 months and 2}/£ years of age. Apply during August or September in the southern half of the state and in September or October in the northern half of the state.
Swine Mange and lice crotoxyphos 14.4% E.C. 1 gal.-f- 7 pt. 2-4 qt. per animal. Spray animal to saturation. Make 2 applications 14
malathion 50-57% E.C. 3 qt. days apart.
Sheep Ticks, lice, and scab (NHE-53) lindane 20% E.C. 1 qt.3 Spray animal to saturation. Use x/ i  strength in dipping vat for scab.
• toxaphene 60% E.C. 3 qt.3 Spray animal to saturation or use in dipping vat for scab.
Note: E.C. =  emulsion concentrate, O. =  oil solution, W .P . =  wettable powder, D. =  dust.
1 The same dosage of a water-base spray may be used.
1 Spray head, back, sides, belly, and legs carefully. Start treatments in June. 
s Add 2 pounds of detergent per 100 gallons of spray for better wetting effects.
4 P lace cattle in confinement to avoid attack  by face flies, horn  flies, and mosquitoes.
5 R em ove decaying straw , hay, m anure, and feed from  barns and lots, and spread to dry  each week or cover m anure pile w ith  black plastic so
stable fly breeding will be reduced.
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HORSES, CHICKENS, LIVESTOCK BARNS, AND SHEDS
(Refer to table of limitations on back page before using insecticides)
Insect Insecticide Amount per 100 gal. water or as directed How to apply
Horses (on pasture) Face flies1 (NHE-106) Stable flies4 (NHE-61) Mosquitoes1
crotoxyphos 10.0% +  dichlorvos 2.5% E.C. 3 pt. per 5 gal. water or 1 pt. per 1 Y<i gal. water
Spray 1 pt. per animal per week or spray or sponge on 2 oz. per animal per day.5
Horse flies and deer flies (NHE-60)
Use water base spray of pyrethrin as directed for dairy cattle.
Lice Use malathion as directed for beef cattle.
Chickens Northern fowl mites, common carbaryl 80% W.P. 4 oz. per 5 gal. water Spray birds using 1 gal. per 100 birds for fowl mites and lice. Sprayred mites, bed­bugs, and lice (NHE-54)
Rabon 50% W.P. 6.5 oz. per 5 gal. water
roosts, walls, and around nests for red mites and bedbugs. Dust of 5%
coumaphos 25% W.P. 3 oz. per 5 gal. water6
cai bai yl, O.u /o  coumaphos, oi 4 ^/o malathion may be used on litter for control of northern fowl mites andmalathion 50-57% E.C. 5 oz. per 5 gal. w ater6 lice.
Residual Sprays for Livestock Barns and Sheds4
House flies (NHE-16, 88) 
Stable flies (NHE-61) Other flies, mosquitoes,
fenthion 45% E.C. 3 gal. S tart treatm ents in June and main­tain good sanitation. Apply 2 gal. per 1,000 sq. ft. or to runoff to ceil­ings, walls, and support posts, and outside around doors and windows. Lasts about 4-6 weeks.2and gnats diazinon 50% W.P. 16 lb. Lasts about 2-3 weeks.2 Apply as for fenthion. Do not use in dairy or poultry barns.
dimethoate 25% E.C. 4 gal. Lasts about 3-4 weeks.2 Apply as for fenthion.
Rabon 50% W.P. 16 lb. Lasts about 2-4 weeks.2 Apply as
Ravao /Rabon 21 % E -C* Kavap Idichlorvos 6% E.C. 4 gal.
for fenthion.
ronnel 24% E.C. 4 gal. Lasts about 1-2 weeks.2 Apply as for fenthion.
Space Sprays for Feed 
Lots and Sheds4
House flies (NHE-16, 88) Stable flies (NHE-61)
dichlorvos 22% E.C. 2 gal. Apply a t 5 gal. per acre with mist blower over the top of animals and pens every 3 to 7 days.
Other flies, mosquitoes, and gnats
naled 37% E.C.3 1 gal. Apply as for dichlorvos.
Baits as Supplements for Livestock Barn and
House flies (NHE-16, 88) dichlorvos 22% E.C. 4 oz. per 1 gal. corn sirup and 
K  gal. warm water
Apply to favorite fly-roosting areas from tank sprayer as needed to sup­
plement residual spray treatm ent.
Shed Sprays4 naled 37% E.C. 2 oz. per 1 gal. corn sirup and 
Y i  gal. warm water
Apply as for dichlorvos.
N ote: E.C, =  emulsion concentrate, O. =  oil solution, W.P. =  wettable powder, D. =  dust.
1 P lac e  h o rses  in b a rn s  o r  sheds to avoid a tta c k  by face  flies an d  m osquitoes.
1 Lasting effects are shortened during periods of hot, dry weather.
’ Temporary stinging of eyes may occur from mist but this is not hazardous.
1 Good san ita tion  is the  basic step in b a rn  fly contro l (house and stable flies). R em ove m anure, decaying straw , hay and feed, and spread to 
d ry  each w eek  o r co ver m an u re  pile w ith  black plastic. In sec tic id es  will no t cover th e  sins  o f poor san ita tion .
5 S pray ing  m ay upset horses. A void ge tting  spray  in to  the an im al’s eyes. U se  rubber gloves w hen sponging on insecticides.
6 D ouble th e  am ount o f  insectic ide-to -w ater ra tio  fo r  spray ing  roosts, w alls, and around  nests.
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LIMITATIONS FOR SUGGESTED INSECTICIDES APPLIED TO LIVESTOCK OR IN LIVESTOCK BARNS
(Blank spaces in the table denote that the material is not suggested for that specific use in Illinois)
D airy Beef Sw ine Sheep H orses C hickens
A nim als B arns A nim als B arns ■A n im als B arns A nim als B arns A nim als B arns B irds B arns
ca rb ary l (S e v in ) ................................... E , I E , I
coum aphos (C o ra l) .............................. B, D . . . B, D, K  . . . I I
c ro toxyphos (C io d rin ) ....................... B ,D ,K ,P  . . . B, D, K , P  . . . B, D . . . B, D, K  . . .
c ru fom ate  (R u e len e ).......................... B ,A ,K ,D  . . .
d ia z in o n ................................................... . . .  H , D . . .  H , D . . .  H , D . . .  H , D
dichlorvos (D D V P )(V a p o n a ) ......... B, D  C, J B, D  C ,J . . .  c , j . . .  c , J B, D C ,J . . .  C, N
d im e th o a te  (C y g o n )........................... . . .  H , D . . .  H , D . . .  H , D . . .  H ,D . . .  H , D . . .  H , D
fen th io n  (B a y te x ) ................................ . . .  H ,D . . .  H, D . . .  H, D . . .  H , D . . .  H , D . . .  H ,D
lin d a n e ...................................................... B, G, K  . . . B, G . . .
m a la th io n ................................................ B ,D  . . . B , D  . . . B, D . . . I I
naled (D ib ro m )..................................... . . .  C, N . . .  c , J . . .  c , J . . .  c , j . . .  c , J . . .  C, N
P ro la te  ( Im id a n ) .................................. B, D, K, M . . .
p y re th r in ................................................. B . . . B . . . B . . .
R a b o n ....................................................... B, D  H , D . . .  H ,D . . .  H, D . . .  H , D . . .  H ,D I, 0  I
R a v a p ....................................................... . . .  H, D . . .  H , D . . .  H, D . . .  H , D . . .  H ,D
ronnel (K o r la n ) .................................... B, D  H, D . . .  H, D . . .  H , D . . .  H , D . . .  H , D . . .  I
to x a p h e n e ............................................... B, F , K  . . . B, F  . . .
trich lorfon  (N e g u v o n )........................ B, D ,L ,K  . . .
A. Do not apply within 7 days of slaughter. Do not apply repeat applications within 21 days.
B. Do not contaminate feed, water, milk, or milking equipment.
C. As a bait. Do not apply within reach of animals or in milk rooms. Do not contaminate feed, water, milk, or milking equipment.
D. Do not apply in conjunction with the feeding of phenothiazine or organophosphate insecticides.
E. Do not apply within 7 days of slaughter and do not treat nesting material. Do not repeat within 4 weeks.
F. Do not apply within 28 days of slaughter.
G. Do no't spray within 30 days of slaughter. Do not dip within 60 days of slaughter.
H. When used as a spray, remove animals before treating barn and cover feed and watering troughs. Do not use in milk rooms. Do 
not apply to animals.
I. Gather eggs before treatment and do not contaminate feed and water.
J. As a space spray; may be applied with animals present, but avoid direct application to exposed feed and water. Do not apply in
conjunction with the feeding of phenothiazine or the feeding or use as animal or shelter treatments of organophosphate or car­
bamate insecticides.
K. Do not treat animals less than 6 months old. Do not treat sick or stressed animals.
L. Do not apply within 14 days of slaughter.
M. Do not apply within 21 days of slaughter. Do not repeat treatment within 7 days.
N. As a space spray; do not apply when dairy cattle or poultry are in building and avoid direct application to exposed feed and water.
O. Do not repeat more often than every 14 days. Do not apply to birds if used on walls for fly control,
P. Do not treat Brahman cattle.
FOR YOUR PROTECTION
Here are a few easy rules that if followed will 
prevent most insecticide accidents:
1. Wear rubber gloves when handling insecticide 
concentrates.
2. Do not smoke while handling or using insecti­
cides.
3. Keep your face turned to one side when opening 
insecticide containers.
4. Leave unused insecticides in their original con­
tainers with the labels on them.
5. Store insecticides out of reach of children, 
irresponsible persons, or animals; store preferably in 
a locked cabinet or room.
6. Wash out and bury or burn empty insecticide 
containers.
7. Do not put the water-supply hose directly into 
the spray tank.
8. Do not blow out clogged nozzles or spray lines 
with your mouth.
9. Wash with soap and water exposed parts of 
body and clothes contaminated with insecticide.
10. Do not leave puddles of spray on impervious 
surfaces.
11. Do not apply to fish-bearing or other water 
supplies. Do not allow treated animals in fish-bearing 
waters or other water supplies until the spray has dried.
12. Do not apply insecticides, except in an emer­
gency, to areas with abundant wildlife or to blossom­
ing crops visited by bees. Avoid drift onto blossoming 
crops and onto beehives.
13. Do not apply insecticides near dug wells or 
cisterns.
14. Do not spray when weather conditions favor 
drift.
15. Observe all precautions listed on the label.
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1974 Suggested 
Insectkide 
Guides
Insect Control for 
FIELD CROPS
Insects and related pests play a major role in field crop 
production in Illinois. Although agronomic practices 
developed during the past century have reduced the 
importance of many insect pests, a large number of 
others, including several new invaders, have continued 
to threaten grain and forage production. Agronomic 
practices such as certain tillage operations, destruction 
of crop residues, selection of resistant hybrids, adjust­
ment of planting dates, rotation of crops, etc., if used 
properly, still serve to suppress insect populations. 
Where possible, these practices continue to be used to 
provide more balanced insect control.
Practical applications of many insect-control tech­
niques continue to be thoroughly investigated. Such 
control methods as insect sterilization, release of insect 
parasites, attractants for insect baits and traps, propa­
gation and dissemination of insect disease organisms, 
as well as the use of insecticides, are being vigorously 
pursued. Despite the most optimistic reports, however, 
it is readily apparent that insecticides will be an impor­
tant part of pest management for many years to come.
Certain precautionary steps should be taken when 
handling insecticides. Some of the insecticides sug­
gested in the publication can be poisonous to the appli­
cator. The farmer is expected to protect himself, his 
workers, and his family from undue or needless 
exposure.
When using insecticides, apply all the scientific 
knowledge available to insure that there will be no 
illegal residue on the marketed crop. Such knowledge 
is condensed on the label. Read it carefully and follow 
the instructions. But the label should be recent and not 
from a container several years old. Do not exceed 
maximum rates suggested; observe carefully the in­
terval between application and harvest; and apply only 
to crops for which use has been approved. Make a 
record of the product used, the trade name, the per­
centage content of the insecticide, dilution, rate of ap­
plication per acre, and the date or dates of application.
The chemical names used in these tables may be 
unfamiliar to you. These names are the common coined 
chemical names and as such are not capitalized. Trade 
names are capitalized. In the table of limitations the 
common names are listed first. Should the trade name 
be more commonly used, it is in parentheses follow­
ing the common name. Throughout the tables of 
suggestions, however, the common name is used if 
there is one. In case of question, refer to the table of 
limitations.
These suggestions for the use of insecticides are 
based on available data. Soil texture, soil pH, rainfall, 
slope of the field, wind velocity at planting, and other 
unpredictable factors affect the efficiency. Please report 
control failures and the circumstances associated with 
such failures to us.
Requested label clearances for a few uses of some 
insecticides, carriers, and solvents are uncertain for 
1974, since many requests have not yet been officially 
cleared. Anticipating needed changes in labeling, we 
began modifying these suggested uses a few years 
ago. We have attempted to anticipate any further 
label changes in 1974, but an occasional use may still 
be canceled. Be sure to check with your county exten­
sion adviser if you are in doubt about the insecticide 
you plan to use. We will make announcements of label 
changes through the news media to keep you up to date.
This circular lists only suggested uses of insecti­
cides for the control of many Illinois field crop pests, 
and is not designed to discuss other methods of con­
trol. Fact sheets discussing non-chemical control meth­
ods, descriptions of specific insects, and their life his­
tory and biology (designated by N H E numbers in this 
circular) can be obtained from offices of county ex­
tension advisers or by writing to Entomology Exten­
sion, 169 Natural Resources Building, Urbana, Illinois 
61801. The following circulars can be obtained from 
county extension advisers or by writing to the Office of 
Publications, College of Agriculture, Urbana, Illinois 
61801:
Circular 897 — Insect Control for Commercial Veg­
etable Crops and Greenhouse Vegetables
Circular 898 — Insect Control for Livestock and 
Livestock Barns
Circular 900 — Insect Control in the Home, Yard, 
and Garden
Circular 1073 — Pest Control in Commercial Fruit 
Plantings
These suggestions are revised annually by entomol­
ogists of the College of Agriculture and the Illinois 
Natural History Survey.
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY CIRCULAR 899 Urbana, Illinois, December, 1973
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SPECIAL SUGGESTIONS AND MAJOR CHANGES FOR 1974
Federal and State Laws
Currently, the U.S. Environm ental Protection Agency is 
classifying pesticides according to general and restricted use as 
required by the passage of the Federal Environm ental Pesticide 
Control Act of 1972. By October of 1976, anyone applying a 
restricted-use pesticide must be certified. Commercial applicators 
who apply restricted-use pesticides will be certified; private 
applicators who use restricted-use pesticides “ for the purpose 
of producing any agricultural commodity on property owned or 
rented by him or as exchange labor (no compensation) on the 
property of another will need to be certified.” Commercial appli­
cators will include not only the person applying a pesticide for 
hire but also governmental personnel, chemical company repre­
sentatives, and others involved in dcmonstrational, regulatory, 
and public health pest control. Certification as a commercial 
applicator will require the passage of a w ritten exam ination 
administered by either the Illinois D epartm ent of A griculture 
or the Departm ent of Public Health.
Educational training program s for farm ers (private appli­
cators) and commercial pesticide applicators will be conducted 
by the Cooperative Extension Service to prepare persons for 
certification as pesticide applicators early in 1976. The actual 
certification and issuing of perm its or licenses will be handled 
by the Illinois Departm ent of A griculture or the Departm ent of 
Public Health.
Illinois law now perm its a farm er to apply any pesticide to 
his own farm  and the farm s of two others without being a 
licensed applicator. A commercial applicator applying pesticides 
for hire outside a structure must be licensed under Illinois law.
Insecticide Restrictions in Illinois
The chlorinated hydrocarbons — aldrin, chlordane, dieldrin, 
endrin, heptachlor, and lindane — cannot be used on dairy farm s 
except around the farm  residence. This ruling was adopted by 
the Illinois D epartm ent of Public Health in 1971 at the recom­
mendation of the Interagency Committee on the Use of Pesti­
cides. The use of D D T in Illinois is banned except where special 
permits are obtained from the Illinois Departm ent of A gricul­
ture or the Departm ent of Public Health.
The U.S. Environm ental Protection Agency has cancelled 
aldrin and dieldrin labels for most purposes. However, their 
present labeled uses are still legal since the ruling is being con­
tested by the m anufacturer.
Because of insect resistance, possible insecticide residue 
carryover into succeeding crops, and limited yield returns, we 
have discontinued recommending aldrin, heptachlor, and chlor­
dane in Illinois. All three corn rootworm species, seed-corn 
beetles, seed-corn maggots, and possibly wireworms and white 
grubs are no longer effectively controlled by these insecticides.
Farm ers are cautioned to omit the use of aldrin or hepta­
chlor for one crop year before growing soybeans in a field. 
Research indicates tha t soybeans should not be grown for at 
least one full crop year after aldrin or heptachlor has been 
used for two years.
Suggestions for Insect Control in 1974
Corn-insect complex in soil. M any farm s in Illinois will 
have no m ajor soil-insect problem on corn in 1974. On these 
farms, and particularly in fields where corn follows soybeans, a 
diazinon planter-box seed treatm ent at planting time is sufficient 
protection against attack by seed-corn beetles and seed-corn 
maggots during germ ination. Knowledge of soil-insect damage 
in individual fields for previous years is helpful. If  rootworms, 
cutworms, wireworms, or grubs are anticipated, the planter-box 
seed treatm ent will not be sufficient.Garden symphylans can best be controlled w ith Dyfonate.Wireworm, white grub complex. If these insects are ex­
pected to be a problem, one of the following insecticides applied 
as a 7-inch band ahead of the presswheel at planting may be 
helpful:
carbofuran (F uradan ) . . .  .2 lb. active ingredient per acre
C oun ter* ................................ 1 lb. active ingredient per acre
diazinon ................................ 1 lb. active ingredient per acre
D a sa n it ...................................1 lb. active ingredient per acre
D yfonate.................................1 lb. active ingredient per acre
M ocap .....................................1 lb. active ingredient per acre
phorate (T h im e t) ................1 lb. active ingredient per acre
* Tem porary sales permit and label in 1974.
The above insecticides are relatively effective against wire- 
worms and white grubs. If  infestations are severe, control may 
not be satisfactory. These insecticides are ineffective against 
black cutworms as planter treatm ents.Black cutworms. A pply carbaryl (Sevin) or trichlorfon 
(D ylox) baits or sprays at the first indication of cutworm dam­
age. Early detection and treatm ent are necessary for satisfac­
tory results. A late application kills the cutworms, but much of 
the damage may already be done. G ranular or pelleted baits are 
rendered less effective under conditions of drouth or excess 
rainfall. Spray treatm ents should be directed at the base of the 
plants ra ther than broadcast. W hen trichlorfon is used, culti­
vate to throw  soil over the spray.Corn rootworm complex. There have been few reports of 
damage to corn by northern and western corn rootworm larvae 
the past two years. This is largely due to the extensive use of 
organic phosphate and carbam ate insecticides, particularly in 
the northern half of Illinois. In 1974, m oderate to severe damage 
may occur in fields of continuous corn in the area north of a 
line from Pittsfield to D ecatur to Joliet (see m ap). An occa­
sional field south of this line may be damaged, but damage will 
be confined to fields where corn has been grown continuously 
for three or more years. This prediction is based on adult root- 
worm counts taken last August. Corn growers should base the 
need for a rootworm soil insecticide upon rootworm beetle 
populations seen in fields last August, the presence of lodging, 
and number of years in continuous corn. Following are sugges­
tions for rootworm control.
Cultural control o f rootworms. A crop rotation is an effec­
tive method of preventing corn rootworm damage. W here 
practical, do not grow corn for more than one year in the same 
field. Corn following soybeans, sudan grasses, and small grains 
should be free of rootworm damage. Exceptions may occur 
when rootworm beetles are attracted to weedy soybean fields 
or to alfalfa  in the bloom stage during August, a period of 
peak egg-laying.
Early planting will enable plants to establish vigorous root
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systems prior to egg hatch and will help minimize damage from 
rootworms.
Insecticides fo r  rootworm control. Some m ajor changes in 
soil insecticide recommendations for rootworm control have 
been made for 1974. A new rootworm soil insecticide, Counter, 
will have a tem porary label and sales permit in 1974. This 
organic phosphate has given excellent control of rootworms in 
research and dem onstration test plots and is comparable to 
carbofuran (F uradan ) in effectiveness. Only limited quantities 
will be available in 1974. Bux and Mocap are no longer recom­
mended as planting-time treatm ents for corn rootworm control. 
These insecticides have given inconsistent control of rootworms 
in demonstration test plots over the past two years, and yield 
savings have been negligible.
If  a severe rootworm infestation is anticipated, carbofuran 
or Counter at 1 pound of active ingredient per acre will provide 
the best control. If light to m oderately severe infestations are 
expected, planting-time treatm ents of Counter or carbofuran at 
24 pound of active ingredient per acre, or Dasanit, Dyfonate, 
Landrin, or phorate (T him et) at 1 pound per acre will give 
adequate control (see table below). I f  you plan to use insecti­
cides for cultivation-time treatm ents, use a diazinon seed-treater 
at planting.
Pounds active ingredient per acre 
(based on 40-inch row spacing)
B u x ...........................................
Planting time Cultivation
1
carbofuran (F uradan ) ........ . . .  H -i 24C ounter...................................... . . .  24-1
D a sa n it.................................... . . .  l 1
D yfonate.................................. . . .  l 1
L an d rin .................................... . . .  l
M ocap ...................................... 1
phorate (T h im e t) ................. . . .  l 1
Piles of granules may accumulate when you stop your 
planter-applicator. To avoid injury to livestock and wildlife, 
these piles should be scattered and covered. Do not apply soil 
insecticides on steep slopes bordering ponds or streams.
Alfalfa weevil. To date, insecticides applied to alfalfa in 
early to mid-November have been effective in the southern half 
of Illinois in suppressing alfalfa weevil populations the follow­
ing spring. W e encourage alfalfa growers in that area to con­
sider a fall insecticide-application program. The program  avoids 
need for treatm ent during the busy spring planting season and 
also avoids killing many of the parasites and predators of 
a lfalfa  weevils that hold weevil larvae in check later in the 
spring.
Insecticides applied in early to mid-November kill the adult 
weevils before they can deposit eggs in a lfa lfa  stems in the late 
fall and during extended warm periods during the winter. Even 
though some alfalfa  weevil larvae may be found the following 
spring in fall-treated fields, populations and damage are gen­
erally light enough to make spring treatm ents unnecessary. 
Insecticides are listed in the tables (page 6 ). Best results will 
occur if the insecticide is applied when the average tem perature 
remains above 45° for two days before and a fte r treatm ent.
P red icting  need for soil insecticides on corn. Some guide­
lines for predicting the occurrence of soil-insect problems on 
corn and determ ining the need for an insecticide treatm ent are 
set forth in Table 1. These suggestions are based on demon- 
strational tests and past experiences with these situations. E x ­
ceptions can be expected occasionally since soil-insect problems 
are influenced by a variety of conditions unrelated to crop 
rotation — weather, soil type, planting date, tillage, natural 
enemies, etc.
Table 1. Guide to Predicting Soil Insect Problems 
in Corn and Need for Insecticides
Rotation Insectproblem Freq. of damage Insecticideneeded
Continuous corna N. half 111. Rootworms High Soil treatment15S. half III. Wireworms Low Seed treatment*5
Corn after soybeans Seed insects Low Seed treatment0
Corn after grass sod
White grubs 
Wireworms High Soil treatm entand diverted acres 
Corn after clover
White grubs 
Several Low-med. Seed treatment0
Corn after small Wireworms Low Seed treatment0grain
Com after alfalfa
Seed insects 
Several*5 Low Seed treatment0
a See map for rootworm problem area. 
b Choose an insecticide suggested for rootworm control.
c Use a diazinon planter-box seed treatm ent at planting. This is effective against 
seed-corn beetles and seed-corn maggots, but not against wireworms, white grubs, 
and grape colaspis.
d Choose an insecticide listed under wireworm and white grub complex.
e Corn rootworms may be a problem in northern Illinois on corn following
alfalfa.
FOR YOUR PROTECTION: Always handle insecticides with respect. The persons most likely to suffer ill effects from insecticides are the applicator and his family. Accidents and careless, needless overexposure can be avoided. Here are a few rules that if followed will prevent most insecticide accidents:
1. Wear rubber gloves when handling insecticide concentrates.2. Do not smoke while handling or using insecticides.3. Keep your face turned to one side when opening, pouring from, or emptying insecticide containers.4. Leave unused insecticides in their original containers with the labels on them.5. Store insecticides out of reach of children, irresponsible persons, or animals; store preferably in a locked build­ing. Do not store near livestock feeds. Better yet, buy no more pesticide than you will use. This eliminates a pesticide storage and disposal problem.6. Wash out and bury, burn, or haul to the refuse dump all empty insecticide containers.7. Do not put the water-supply hose directly into the spray tank.8. Do not blow out clogged nozzles or spray lines with your mouth.9. Wash with soap and water exposed parts of body and clothes contaminated with insecticides.10. Do not leave puddles of spray on impervious surfaces.11. Do not apply to fish-bearing or other water supplies.
12. Do not apply insecticides, except in an emergency, to areas with abundant wildlife.13. Do not apply insecticides near dug wells or cisterns.14. Do not spray or dust when weather conditions favor drift.15. Observe all precautions listed on the label.
16. To avoid bee kill, apply insecticides after bee activity has been completed for the day; use the least toxic ma­terials. W a r n  b eeke ep ers  th a t y o u  are  a p p ly in g  in sec tic id es .
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FIELD CORN
Time of Lb. active Timing of application
Insect attack Insecticide1 ingredient per acre Placement (See table of limitations, page 8)
Corn rootworms2 June-August carbofuran M-l Soil surface As 7-inch band ahead of planter press
(NHE-26) Counter K -1 wheel. For severe infestations, 1 pound
Dasanit 1 of carbofuran or Counter is most effective.
Dyfonate 1 Basal treatments during cultivation with
Landrin 1 Bux, carbofuran, Dasanit, Dyfonate,
phorate 1 Mocap, or phorate are effective.
Seed-corn maggot At germination diazinon 1 oz. per bu. On seed For band treatment, use Counter, Dasanit'
Seed-corn beetle of seed diazinon, Dyfonate, Mocap, or phorate.
Wireworm May-July Wireworms may be partially controlled by Counter, Dasanit, diazinon, Dyfonate, Mocap, or
(NHE-43) phorate (Thimet) a t 1 pound active ingredient per acre or carbofuran a t 2 pounds a.i. per acre.
W hite grub May-October These insecticides will give partial control of white grubs and grape colaspis. For rates, see page 2.
(NHE-23) 
Grape colaspis May-July
(NHE-25)
Sod webworm May-June carbaryl 1 At base of At time of initial attack.
(NHE-42) plant
Cutworms May-June carbaryl bait 1 Broadcast When cutting starts. Repeat if needed.
(NHE-38) carbaryl plus 2 Direct a t Same as above.
molasses or Tractum base of plant
trichlorfon spray 1 At base of 
plant
Same as above.
trichlorfon bait 1 Broadcast Only one application permitted per sea­
son.
Billbugs M ay-June carbaryl 1 At base of As needed.
(NHE-37) diazinon 1 plant
Garden symphylan May-July Dyfonate 1 in row a t planting If suspected as a problem, use dyfonate
2 broadcast before planting for soil insect control.
Grasshopper June- carbaryl % Over row As needed. For ensilage corn use car-(NHE-74) September toxaphene l 'A as spray baryl, diazinon, or malathion.
Flea beetle May-June carbaryl % Over row When damage becomes apparent on small
(NHE-36) toxaphene m as spray corn.
Armyworm May-June carbaryl W2 Over row At first migration or when damage first
(NHE-21) malathion i as spray becomes apparent.
toxaphene m
trichlorfon i
Late July- toxaphene 1 H Broadcast When leaves below ear level are consumed
August over infested 
area
and worms eating leaves above ear level.
Fall armyworm June; August- carbaryl m In whorls Granules preferred when worms deep in(NHE-34) September diazinon i whorl. If worms are small and out on
Gardona m leaves, sprays will be satisfactory. Whentoxaphene silking, see suggestions for corn earworm.
Chinch bug June-August carbaryl i Spray a t base At beginning of migration. If applied
(NHE-35) of plant in adjacent grain, do not harvest small 
grain.
Thrips June carbaryl i On foliage When severe wilting and discoloration are
(NHE-39) malathion i as spray noticed.
Corn leaf aphid diazinon granules 1 In whorl Just before tasseling when aphids are ap-
(NHE-29) phorate granules i pearing on individual plants. Preventive
treatment. Not after tassel emerges. For
* seed fields only and not if field is to be 
detasseled by hand.
malathion i As a foliage Apply during late whorl to early tassel
diazinon i spray when 50% of the plants have light to mod­
erate infestations.
Corn rootworm Late July, carbaryl i Overall spray When silking is not over 50% and there
adults early August malathion i or directed are more than an average of 5 beetles per
diazinon i towards silk ear. Only to protect pollination.
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FIELD CORN (continued)
Insect
Time of 
attack
Lb. active
Insecticide1 ingredient per acre Placement
Timing of application
(See table of limitations, page 8)
Corn borer, 
first generation
June-July carbaryl granules 
diazinon granules i
On upper % 
of plant and 
into whorl
When tassel ratio is 30 to 50, and 75% 
or more plants show recent borer feeding 
in whorl.
Corn borer, 
second generation
Mid-August carbaryl
diazinon mi From ear upward
Use spray or granules. A t first hatch when 
there are 1 or more egg masses per plant.
Corn earworm 
(NHE-33)
July-August carbaryl
Gardona m1H
Spray ear 
zone
2 applications a t 3- to 5-day intervals, 
starting a t 30-50% silk. 25 gal. of finished 
spray per acre.
1 See page 8 for insecticide restrictions. 2 Rotations will control rootworms. To prevent damage from western corn rootworms, rotate corn 
with some other crop annually. To prevent damage from northern corn rootworms, do not grow corn more than 2 years consecutively in the 
same field.
STORED GRAIN (Corn, Wheal, and Oats)1
Insect
Time of 
attack
Insecticide 
and dilution Dosage Placement
Suggestions
(See table of limitations, page 8 )
Angoumois grain 
moth (earcorn) 
(NHE-62)
April-October 
(Southern of 
Illinois only).
malathion 57% 
E.C., 3 oz. per 
gal. water
Apply to runoff Spray surface 
and sides 
May 1 and 
August 1
Plant tight husk varieties. Store as shelled 
corn to avoid all but surface damage by 
angoumois moth.
Meal moths and 
surface infestations 
only (NHE-63)2
April-October dichlorvos 20%  
(DDVP, Vapona) 
plastic resin strip3
1 per 1,000 cu.
ft. space above 
grain mass
Attach to 
ceiling or 
side wall
Clean and spray bin with 1.5% malathion 
to runoff before storage. Store only clean 
dry grain. Install June 1 or a t storage. 
Replace in mid-August.
pyrethrin 6%
+
piperonyl 
butoxide 60% 
E.C., 4J^ oz. per 
gal. water
2 gal. per 1,000 
sq. ft.
Spray 
grain 
surface, 
bin walls, 
and ceiling
Clean and spray bin with 1.5% malathion 
to runoff before storage. Store only clean 
dry grain. Apply June 1 or a t storage 
and monthly thereafter during summer 
months.
General
Internal and ex­
ternal feeders 
(NHE-64, 65) 
Rice and granary 
weevils
April-October malathion 57% 
E.C., 1 pt. per 
3-5 gal. water4
3-5 gal. per 1,000 
bu.
Spray
uniformly as 
grain is 
binned
Clean and spray bin with 1.5% malathion 
to runoff before storage. Store only clean 
dry grain. Protect surface with dichlorvos 
resin strips or pyrethrin spray as recom­
mended for meal moths.
Flat grain beetle 
Saw-toothed 
grain beetle 
Rusty grain beetle
liquid fumigant6'6 3-5 gal. per 1,000 
bu.
On surface; 
repeat if nec­
essary
Clean and spray bin with 1.5% malathion 
to runoff before storage. Store only clean 
dry grain. Apply in late July and Sep­
tember in the southern half of Illinois; 
apply in mid-August in the northern half 
of Illinois. Protect surface with dichlorvos 
resin strips or pyrethrin spray as recom­
mended for meal moths.
Foreign grain beetle 
Cadelle beetle 
Flour beetle
methyl 
bromide +  
ethylene 
dibromide6' 7
As directed On surface
aluminum
phosphide6,8
180 tablets per 
1,000 bu.
Tablets 2 
feet apart
1 Corn need not be treated if harvested after October 1 unless it is to be carried over the following summer. Wheat and oats should 
be treated if they are to be held for one month or more in storage after harvest.
2 Remove webbing before treatment.
3 Effective only in enclosed bins. Kills adult moths but not the eggs or larvae. Several weeks required to effectively control an existing infestation. Also cleared for use in bins of stored soybeans.
* Use only the grade of malathion labeled for use on stored grain. Apply after drying, as malathion vaporizes and is lost rapidly 
when grain is heat-dried.
5 Some common liquid fumigants a re : carbon bisulfide +  carbon tetrachloride, ethylene dichloride +  carbon tetrachloride, ethylene di­
chloride +  ethylene dibromide +  carbon tetrachloride, etc.
"Use with extreme caution. Apply only under calm conditions and when grain temperature is 70° F. or above. Grain should be 8 
inches below the lip of the bin and should be leveled before fumigating.
7 Called the 73 mixture.
8 Called Phostoxin. Slow vaporization with a 3-day exposure period.
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ALFALFA AND CLOVER
Insect
Time of 
attack
Lb. active
Insecticide1 ingredient per acre Placement
Timing of application2
(See table of limitations, page 8)
Alfalfa weevil 
(NHE-89)
March-June carbofuran3-8 
azinphosmethyl3-4 
methyl parathion3 
Supracide3
malathion5 with 
methoxychlor
K
K
K
y
H
H
On foliage When 25% of the tips are being skeleton­
ized treat immediately; two treatm ents 
may be necessary on first cutting; re­
growth following first cutting may need 
protection. By ground, use a minimum 
of 20 gal. of finished spray per acre (10 
gal. on stubble) or 4 gal. by air. Do not 
apply during bloom. Instead cut and 
remove hay.
diazinon6 with 
methoxychlor
Imidan
malathion6
y
i
t
IK
carbofuran3-8 
methyl parathion3
Supracide3
azinphosmethyl3
K
V*
V*
V*
On foliage Sprays in early to mid-November are sug­
gested to kill adults and prevent egg 
laying. This spares the parasites that later 
will attack the larvae. Apply after 
two or three warm days (above 45°F.). 
Proven method in southern K  to K  of 
Illinois. Not yet tried in northern Illinois.
malathion5 and 
methoxychlor %H
diazinon5 and 
methoxychlor
Imidan
y
i
i
Clover leaf 
weevil (NHE-12)
March-April malathion i On foliage When larvae are numerous and damage 
is noticeable, usually early to mid-April.
Spittlebug
(NHE-13)
Late April, 
early May
methoxychlor H On foliage When bugs begin to hatch and tiny spit­tle masses are found in crowns of plants.
Aphid
(NHE-14 and 19)
April-May demeton3
diazinon
malathion
H
y
i
On foliage When aphids are becoming abundant and 
lady beetle larvae and adults, parasites, 
and disease are slight.
Leafhopper
(NHE-22)
Early July carbaryl
dimethoate
methoxychlor
i
y
i
On foliage When second-growth alfalfa is 1 to 6 
inches high, or as needed.
Garden webworm 
(NHE-42)
July-August carbaryl
toxaphene7
trichlorfon
i
i
On foliage When first damage appears. Use toxa­
phene only on new fall seedlings.
Cutworm
(NHE-77)
April-June carbaryl
trichlorfon
i y
i
On foliage Cut, remove hay, and spray immediately.
Armyworm
(NHE-21)
May-June,
September
carbaryl
malathion
trichlorfon
i y  
i
i
On foliage Only when grasses are abundant.
Seed crop insects July-August toxaphene7 IK On foliage No later than 10%  bloom.
Grasshopper June- carbaryl % On foliage When grasshoppers are small and before
(NHE-74) September diazinon
malathion
naled
yi
u
damage is severe. When bees are fre­
quenting bloom, do not apply carbaryl. 
Apply others only late in day.
Sweet clover 
weevil (NHE-15)
April-May toxaphene7 IK On foliage When 50% of foliage has been eaten. New 
seedlings only.
1 See page 8 for insecticide restrictions.
a Before applying insecticides, be certain to clean all herbicides out of equipment. During pollination, apply very late in day or, if 
possible, avoid application during bloom.
* To be applied only by experienced operators or those wearing protective clothing.
‘ W ater temperature should be above 55 °F.
5 Use no less than these amounts.
'U se  only when air temperature is above 60°F.T Not for use on dairy farms. Do not apply as foliage sprays or dusts to fields adjacent to dairy pasture, hay, or forage crops.
'O nly for pure stands of alfalfa. When using no more than 14 pound per acre, allow 7 days between application and harvest. If you 
use !4 to Vz pound per acre, allow 14 days to elapse between application and harvest.
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SOYBEANS
Time of Lb. active Timing of application
Insect attack Insecticide1 ingredient per acre Placement (See table of limitations, page 8)
Bean leaf beetle May-June, carbaryl2 1 On foliage When leaf feeding becomes severe, but
(NHE-67) August toxaphene3 l X before plants killed or pods eaten.
Clover root May-June carbaryl2 l On marginal When clover is plowed, beetles migrate
curculio adult toxaphene3 l H rows to adjacent beans.(NHE-71)
Grasshopper June- carbaryl2 % On foliage When migration from adjacent crops
(NHE-74) September toxaphene3 W* begins.
Flea beetle May-June carbaryl2 1 On foliage Seedlings usually attacked. Treat when
toxaphene3 m needed.
Green clover August carbaryl2 i On foliage When damage appears and half-grown
worm (NHE-75) malathion i worms are numerous between blossom andand webworm pod fill. Usually requires 6 or more per
(NHE-42) foot of row to justify treatment.
Mites June-August carbophenothion4 On foliage As needed on field margins and entire
azinphosmethyl4 A field.
Stink bugs July and carbaryl2 1 To foliage As needed when bugs are numerous; 1 per
August malathion 1 yard of row may cause damage.
Thrips June-August malathion 1 To foliage As needed.
Leafhoppers
1 See page 8 for insecticide restrictions on soybeans.
1 Carbaryl should not be used at more than 1 lb. per acre. Higher rates may damage plants.
3 For use on dairy farms only when alternate material is not available and when insect emergency exists. Do not apply as foliage 
sprays or dusts to or adjacent to dairy pasture, hay, or forage crops.
4 To be applied only by experienced operators or those wearing protective clothing.
SMALL GRAINS
Insect
Time of 
attack Insecticide1
Lb. active
ingredient per acre Placement
Timing of application
(See table of limitations, page 8)
Grasshopper June-August malathion 1 On entire Control early while grasshoppers are small.
(NHE-74) toxaphene2 I X plant
Armyworm May-June malathion I X On foliage When worms are still small and before(NHE-21) toxaphene2 i x damage is done. Do not use malathion ontrichlorfon H barley or trichlorfon on rye.
Greenbug May-June demeton3 X On foliage When needed.English grain aphid parathion3 X
Hessian fly Sept.-October; disulfoton A In drill row Use granules in a grass-seeder for suscep-
April-May phorate A tible varieties planted early.
1 See page 8 for insecticide restrictions.
1 For use on dairy farms only when alternate material is not available and when insect emergency exists. Do not apply as foliagesprays or dusts to or adjacent to dairy pasture, hay, or forage crops.
“To be applied only by experienced operators or those wearing protective clothing.
GRAIN SORGHUM
Time of Lb. active Timing of application
Insect attack insecticide1 ingredient per acre Placement (See table of limitations, page 8)
Webworm After heads carbaryl 1M On grain Before population reaches 5 larvae perform diazinon A head head. Pest usually bad in wet seasons onmalathion 0.9 late planted grain.
Corn earworm After heads carbaryl I A Direct a t When 5 to 10 percent of heads are firstform head or infested by small worms.
broadcast
Midge August- diazinon X Direct Late plantings only within 4 days ofSeptember carbaryl I X at head 90% head emergence.
1 See page 8 for insecticide restrictions.
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LIMITATIONS IN DAYS BETWEEN APPLICATION OF THE INSECTICIDE AND HARVEST OF THE CROP 
AND OTHER RESTRICTIONS ON THE USE OF INSECTICIDES FOR FIELD CROP INSECT CONTROL
(Blanks in the table denote that the material is not suggested for that specific use in Illinois)
Field corn Sorghum Forage crops
Seed 
and soil Grain
Ensilage 
and stover Alfalfa Clover Pasture Seed
azinphosmethyl (Guthion) 1 16,E 16,E 16,E
Bux A
carbaryl (Sevin) 0 0 21 0 0 0
carbofuran (Furadan)1 A 14 ,J
Counter A
Dasanit A
demeton (Systox)1 21 ,F 21 , F 2 1 ,F
diazinon A 10 7 7 7 7
dimethoate (Cygon, De-Fend) 28 10J
Dyfonate1 45, A
Gardona 5 5
Imidan 7.F
Fandrin A
malathion 5 5 7 0 0 0 0
methoxychlor 7 7 7 7
naled (Dibrom) 4 4 4
methyl-para thion1 15 15 15 15
Mocap A
phorate (Thimet) A 30,B 30,B
Supracide1 10,1
toxaphene A C D
trichlorfon (Dylox) 40,H 40,H . ..
Barley Oats Rye W heat Soybeans
Grain Straw Grain Straw Grain Straw Grain Straw Grain Forage
azinphosmethyl (Guthion)1 45 D
carbaryl (Sevin) 0 0
carbophenothion (Trithion) 1 7 D
demeton (Systox)1 45,F 21,F 45,F 2 1 ,F 45,F 2 1 ,F
disulfoton (Di-Syston) 1 K
malathion 7 7 7 7 7 7 7 7 3 3
parathion1 15 15 15 15
phorate (Thimet) G
toxaphene A D A D ' A D A D 21 D
trichlorfon (Dylox) 21 21 21 21 21 21
1 Sprays to be applied only by experienced operators wearing E. Once per cutting.
proper protective clothing. F. Apply no more than twice per season with at least 14 days be-
A. No specific restriction when used as recommended. tween applications.
B. Besides treatment at planting, one more application can be G. Do not graze treated wheat within 45 days of treatment.
made at cultivation or over the corn later in the season. H. Apply only once per season when plants are 3-12 inches tall.
C. Do not feed treated forage to dairy animals. Do not feed I. Make no more than one foliage and one stubble application
sprayed forage or granular-treated corn silage to livestock per cutting.fattening for slaughter. Do not graze meat animals on gran- J. Apply only once per season.ular-treated stover within 28 days of slaughter. K. Do not graze treated wheat within 21 days of treatment.
D. Do not graze or feed treated forage to dairy animals or live­
stock.
/
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1974 Suggested 
Insecticide 
Guide
Insect Control 
IN THE HOME, YARD, 
AND GARDEN
Much has been said about the effects of pesticides, par­
ticularly insecticides, on the health and well-being of 
the American people. The homeowner, however, is also 
aware that he is constantly faced with a horde of in­
sects, intent upon destroying his property or making 
his life uncomfortable. Destruction of crop residues, 
varietal selection, hand picking, fertilization, tree prun­
ing, irrigation, screening, and other practices may re­
duce the numbers of insects with which the homeowner 
must contend. Occasionally he can even avoid or at 
least reduce the destruction wrought by some pests 
without using an insecticide, but to control most in­
sects, he must rely on an insecticide. This will provide 
the satisfactory control that he demands.
By careful use of insecticides, the homeowner can 
enjoy reasonable freedom from insects without endan­
gering either himself, his family, or his pets. He must 
recognize, however, that insecticides are designed to 
destroy one group of animals — insects — and can be 
harmful to other animals, including man himself, if 
used with disregard of normal safety precautions. It is 
up to each insecticide user to handle, apply, and store 
insecticides safely to reap their benefits without suffer­
ing from their dangers.
The suggestions in this publication list certain in­
secticides to control insect pests of food, fabrics, struc­
tures, man and animals, lawns, shrubs, trees, flowers, 
and vegetables. We have tried to suggest only the 
safest materials that the homeowner needs. Many 
people prefer to employ the services of a professional 
exterminator or custom applicator rather than to be­
come involved with selection and application of an 
insecticide.
The names used in these tables are the common 
coined chemical names, not the trade names, and as 
such may not be familiar to you. For instance, the 
common name for C y g o n  is d im e th o a te . If there is no
coined chemical name, the trade name is used but is 
capitalized.
Requested label clearances for a few uses of some 
insecticides, carriers, and solvents is uncertain for 1974, 
since many requests have not yet been officially cleared. 
Consequently, labels may be cancelled and the product 
removed from the market at any time. Anticipating this 
we took a conservative attitude a few years ago and be­
gan modifying these suggested uses. We have attempted 
to anticipate any further label changes in 1974, but 
there still may be an occasional use cancelled. Be sure 
to check with your local county extension adviser if 
you are not sure about the insecticide you plan to use. 
We will make announcements of label changes through 
the news media in an attempt to keep you up to date.
Suggestions for use of insecticides, effective from 
a practical standpoint, are based on available data. 
Many factors affect efficiency of control. Report de­
tails of control failures to us.
In using these tables always read the footnotes be­
fore using the insecticides. They list precautions and 
other pertinent information.
Leaflets describing the life history, habits, and dam­
age of specific insects and non-chemical methods of 
control can be obtained from offices of county exten­
sion advisers or by writing to Entomology Extension, 
169 Natural Resources Building, Urbana, Illinois 
61801. These are indicated by an N H E number in the 
tables. The following circulars on insect control can 
be obtained from the Office of Publications, College of 
Agriculture, Urbana, Illinois 61801:
Circular 887 ■—• Keep Outdoor Pests Out of Your 
House;
Circular 906 — Make Pesticides Work for You; 
Circular 1001 — Home Orchard Pest Control.
These suggestions are subject to change without 
notification during the year.
in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE
In cooperation with ILLINOIS NATURAL HISTORY SURVEY CIRCULAR 900 Urbana, Illinois, November, 1973
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. 
JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
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VEGETABLE INSECTS
Insects Crop Insecticide Suggestions
Aphids (NHE-47) 
Leafhoppers (NHE-22) 
Mites (NHE-58) 
Thrips
Most garden crops malathion Apply on foliage to control the insects. Aphids and leafhoppers 
transmit plant diseases; early control is im portant. Mites web 
on the underside of leaves; apply insecticide to underside of 
leaves early before extensive webbing occurs.
Blister beetles (NHE-72) 
Cutworms (NHE-77) 
Flea beetles (NHE-36) 
Grasshoppers (NHE-74) 
Leafhoppers (NHE-22) 
Picnic beetles (NHE-40)
Most garden crops carbaryl For cutworms, attach collars of paper, aluminum foil, or metal 
a t planting for small numbers of plants, or apply insecticide to 
base of plants a t first sign of cutting. Control grasshoppers in 
garden borders when hoppers are small. For picnic beetles, 
pick and destroy overripe or damaged vegetables.
Wireworms (NHE-43) 
and other soil insects 
(NHE-23, 27)
Most garden crops diazinon When tearing up sod for a garden, apply to soil and rake in 
before planting.
All cabbage worms 
(NHE-45)
Cabbage and 
related crops, 
salad crops, and 
leafy vegetables
Bacillus Presence of white butterflies signals start of infestation. Con- 
thuringiensis1 trol worms when small. I t is almost impossible to raise cole 
carbaryl or crops in Illinois without controlling these pests, 
malathion
Horn worms (N H E -130) Tomatoes carbaryl Handpicking usually provides satisfactory control. 
Bacillus
thuringiensis1
Earworms (NHE-33) Tomatoes and 
sweet corn
carbaryl Apply to late-maturing tomatoes 3 to 4 times a t 5- to 10-day 
intervals from small-fruit stage. Apply a t fresh-silk stage to 
early and late corn every 2 days 4 to 5 times.
Colorado potato beetles Eggplant, potatoes, 
tomatoes
carbaryl Apply as needed. Insects usually present only in late M ay and 
June.
Potato leafhoppers 
(NHE-22)
Potatoes, beans carbaryl or 
malathion
Apply 3 to 4 times a t  weekly intervals starting in late May or 
early June. Late potatoes and beans require additional trea t­
ments. Most serious pest of potatoes and beans in Illinois.
Bean leaf beetles 
(NHE-67)
Beans carbaryl Leaves are riddled in early plantings. Apply once or twice as 
needed.
Mexican bean beetle Beans carbaryl Except for southern Illinois, only a pest of late beans. Apply 
insecticide to underside of leaves.
Cucumber beetles 
(NHE-46)
Vine crops carbaryl or 
malathion
Apply as soon as beetles appear in spring. When blossoming 
begins, apply insecticide late in the day so as not to interfere 
with pollination by bees.
Squash vine borers Squash carbaryl Make weekly applications to crowns and runners when plants 
begin to vine. Apply late in day.
Squash bugs (NHE-51) Squash and 
pumpkins
carbaryl Apply as soon as small nymphs are seen and as needed. Does 
not kill large nymphs and mature bugs. Apply late in day.
Corn borer Sweet corn carbaryl Apply 4 times every 3 days to whorl and ear zone of early 
corn when feeding appears on whorl leaves.
Days to W ait Between Application and Harvest
Collards, 
kale, and 
other leafy
crops Beans
Cabbage 
and 
related 
Lettuce crops
Sweet Vine
corn Onions crops2 Tomatoes Pumpkin Eggplant Peas Potatoes
carbary 1 14 0 
malathion 7 1
14 3 
14 7
0  . .  
5 3
0  0  0  0 0  0 
1 1 3 3 3 0
Am ount of Insecticide for Volum e of Spray
1 gal.
Commercial
6 gal. 100 gal. dust
carbary 1 (Sevin) 50% W.P. 
malathion 50-57% E.C.
2 tbl. 
2 tsp.
% cup 2 lb. 5% 
4 tbl. 1 qt. 4%
Apply 1 ounce of actual diazinon per 1,000 square feet. To do this mix pint (4 fluid ounces) of 25% diazinon emulsion in enough 
water to cover 1,000 square feet, usually 2 to 3 gallons of water. Rake into soil.
N ote: E.C. =  emulsion concentrate; W.P. =  wettable powder.*No time limitations.* Only apply insecticide late in the day after blossoms have closed to avoid bee kill.
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FLOWER INSECTS
Insect Insecticide1 Dosage Suggestions
Ants, soil-nesting wasps, 
and sowbugs 
(NHE-17, 79, 93, 111)
Same as for ants under lawn 
insects on page 5.
White grubs Same as for white grubs under 
lawn insects on page 5.
Aphids, mealybugs, 
lacebugs, scales, and white 
flies (NHE-7, 114)
malathion 50-57% E.C. 2 tsp. per gal. water Spray foliage thoroughly. Repeat treatm ents 
may be needed.
Blister beetles (NHE-72) carbaryl 50% W.P. 2 tbl. per gal. water Spray foliage. Repeat treatm ents may be needed.
Cutworms (NHE-77) diazinon 25% E.C. 
diazinon 2%  granules
6 oz. per 2-3 gal. water 
5 lb. per 1,000 sq. ft.
Spray 1,000 sq. ft. soil a t base of plants. Do not 
spray on plant foliage. Small numbers of plants 
can be protected with collars of paper, alumi­
num foil, or metal.
Grasshoppers (NHE-74) carbaryl 50% W.P. 
malathion 50-57% E.C.
2 tbl. per gal. water 
2 tsp. per gal. water
Spray foliage and also adjacent grassy or weedy 
areas.
Iris borer dimethoate (Cygon, 
DeFend) 23.4% E.C. 
or 25% W.P.
4 tsp. per gal. water Apply when irises are in bloom, but not on blooms 
and make only one application. Add a small 
amount of liquid detergent to spray mix to im­
prove coverage on leaves.
Leaf-feeding beetles carbaryl 50% W.P. 2 tbl. per gal. water Spray foliage. Repeat treatm ents if needed.
Leaf-feeding caterpillars Same as for leaf-feeding beetles
Plant bugs and leafhoppers Same as for leaf-feeding beetles
Slugs (NHE-84) metaldehyde bait 
Mesurol 2%  bait
Apply as a bait to soil. Remove old leaves, 
stalks, poles, boards, and other debris where 
slugs like to hide and lay eggs.
Spider mites (NHE-58) chloropropylate 25% 
E.C.
dicofol 18.5% E.C.
1 tsp. per gal. water
2 tsp. per gal. water
Pay particular attention to underside of leaves 
when spraying. Apply 2 or 3 times a t weekly 
intervals.
Springtails malathion 50-57% E.C. 
malathion 4% dust
2 tsp. per gal. water Spray foliage and soil.
Apply to soil a t base of plants.
Stalk borers (NHE-24) Same as for leaf-feeding beetles Spray foliage thoroughly and frequently.
Thrips Same as for leaf-feeding beetles Spray foliage carefully.
1 Do not use oil-base sprays on plants. Do not use malathion on African violets. Do not use carbaryl on Boston ivy. Do not use 
diazinon on ferns. Repeated use of carbaryl foliage sprays may cause mite or aphid infestations to increase and become damaging. Do not 
use insecticides during full bloom. Do not use dimethoate on chrysanthemums.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder. An emulsion concentrate is a chemical pesticide dissolved in a solvent 
to which an emulsifier has been added. It can then be mixed with water to the desired strength before being used.
FOR YOUR PROTECTION
1. Store insecticides oil. of reach of children, irre­
sponsible persons, or animals; store preferably in a locked 
cabinet.
2. If you use a bait around or in the home, place it 
after the children have retired and pick it up in the morn­
ing before they get up. Furthermore, place it out of their 
reach. At present we do not encourage use of baits for 
insect control.
3. Avoid breathing insecticide sprays and dusts over 
an extended period. This is particularly true in enclosed 
areas such as crawl spaces, closets, basements, and attics.
4. Wash with soap and water exposed parts of body 
and clothes contaminated with insecticide.
5. Wear rubber gloves when handling insecticide con­
centrates.
6. Do not smoke while handling or using insecticides.
7. Leave unused insecticides in their original contain­
ers with the labels on them and in locked cabinets.
8. Wash out and bury or burn and haul to the refuse 
dump empty insecticide containers.
9. Do not leave puddles of spray on impervious sur­
faces.
10. Do not apply insecticides to fish ponds.
11. Do not apply insecticides near dug wells or cis­
terns.
12. Observe all precautions listed on the label.
193
TREE AND SHRUB INSECTS
Insects Insecticide Suggestions1
Aphids (NHE-7) diazinon
malathion
Spray foliage thoroughly with force. Repeat as needed.
Bagworms (NHE-6 ) carbaryl Spray foliage thoroughly. Apply June 15. Later sprays are less effective.
diazinon
malathion
Bacillus thuringiensis
For late spraying, use Bacillus thuringiensis.
Borers (NHE-8 ) dimethoate Spray trunk and limbs thoroughly in late May or early June. Wrap trunks of 
newly set trees with heavy paper for first two years or until trees are growing 
vigorously. Provide adequate water and fertilizer for vigorous growth.
Cankerworms carbaryl
malathion
Bacillus thuringiensis
Spray foliage when feeding or worms are first noticed in spring.
Eastern tent caterpillars Same as for cankerworms Spray when nests are first noticed.
Elm leaf beetle (NHE-82) carbaryl Spray as soon as damage is noticed.
European pine shoot moths 
and Nantucket pine moth 
(NHE-83)
dimethoate Spray ends of branches thoroughly in late June for European species and in 
mid-May for Nantucket species.
Fall webworms carbaryl
diazinon
malathion
Bacillus thuringiensis
Spray when first webs appear; clip off and destroy infested branches or burn 
out webs.
Galls (NFE-80, 81) 
Elm cockscomb 
Hickory
diazinon
malathion
Spray foliage thoroughly when buds are unfolding. Sprays after galls form on 
leaves are ineffective.
Maple bladder
Hackberry blister diazinon
malathion
Spray foliage thoroughly in late May. Kills psyllids in galls. Sprays after galls 
form on leaves are ineffective.
Cooley spruce diazinon Apply in late September or October or early spring just before buds swell.
Eastern spruce malathion
Green-striped mapleworms Same as for cankerworms Spray as soon as damage is noticed.
Leaf miners diazinon Spray foliage thoroughly when mines first appear. Repeat treatm ent in 10
Birch
Boxwood
Hawthorn
Oak
malathion to 12 days.
Mealybugs malathion Spray foliage thoroughly and with force. Repeat in two weeks.
Mimosa webworms 
(NHE-109)
carbaryl
malathion
Bacillus thuringiensis
Spray foliage thoroughly when first nests appear (June, July). A repeat trea t­
ment may be needed.
Mites (NHE-58) chloropropylate
dicofol
Pay particular attention to underside of leaves. Apply 2 or 3 times at weekly 
intervals.
Oak kermes malathion Spray foliage thoroughly about July 1 to kill the crawlers.
Periodical cicadas 
(NHE-113)
carbaryl Spray all branches thoroughly when adults appear. Repeat in 7 to 10 days.
Sawflies Same as for fall webworms Spray as soon as worms or damage is evident.
Scale (NHE-114) diazinon
malathion
Spray foliage thoroughly in early April for Fletcher and European elm scale; in 
late May for pine needle and sweet gum scale; in early June for scurfy, oyster shell, 
and euonymous scale; in early July for cottony maple, Juniper, and dogwood scales; 
in mid-July for spruce bud scale; and again in early August for oyster shell scale.
Putnam 
San Jose 
Tulip tree
dormant oil diluted 
according to label
Apply when plants are still dormant in late winter. Do not use on evergreens. 
For tulip tree scale, a malathion spray in late September or in early spring is 
also effective.
t re a tm e n t dates are listed for central Illinois. In southern Illinois apply two weeks earlier and in northern Illinois 2 weeks later.
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TREE AND SHRUB INSECTS (continued)
Insects Insecticide Suggestions1
Sycamore lace bugs carbaryl
malathion
Spray when nymphs appear, usually in late May. ■
Thrips Same as for aphids Mainly on privet. Spray foliage thoroughly.
Yellow-necked caterpillars carbaryl 
malathion
Spray foliage when worms are small.
Zimmerman pine moths malathion Spray in mid-August and again two weeks later. In each spray use 
am ount of malathion suggested in the chart below.
twice the
1 Treatment dates are listed for central Illinois. In southern Illinois apply 2 weeks earlier and in northern Illinois 2 weeks later.
Am ount of Insecticide Needed for Volum e of Spray
1 gal. 6 gal. 100 gal. 1 gal. 6  gal. 100 gal.
carbaryl (Sevin) 50% W .P .1 2 tbl. 
diazinon 25% E.C .2 2 tsp. 
malathion 50-57% E.C .3 2 tsp. 
chloropropylate (Acaralate) 2E. 1 tsp.
K  CUP 
4 tbl.
4 tbl.
2 tbl.
2 lb. dicofol (Kelthane) 18.5% E.C. 2 tsp. 4 tbl. 
1 qt. dimethoate (Cygon, DeFend) 2 tsp. 4 tbl. 
1 qt. 23.4% E.C., 25% W .P .4
1 pt.
1 qt. 
1 qt.
1 Do not use on Boston ivy. 5 Do not use on ferns or hibiscus. s Do not use on canaert red cedar. * Do not use on chrysanthemums. 
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder.
LAWN INSECTS
Dosage per
Insects Insecticide1 1,000 sq. ft .2 Suggestions
White grubs 
Ants (NHE-111)
diazinon 25% E.C. 1 cup 
2% G. 6 lb.
Apply as spray or granules to small area and then water 
in thoroughly before treating another small area. Grub 
damage will usually occur in late August and in September.
Ants (NHE-111)
Cicada killer and other 
soil-nesting wasps (NHE-57, 79)
diazinon 25% E.C. % CUP 
2% G. 5 lb.
Apply as spray or granules and water in thoroughly. For 
individual nests pour 1%  diazinon in nest. Seal in with dirt.
Sod webworms 
Millipedes and sowbugs 
(NHE-93, 115)
carbaryl 50% W.P. F6 lb.
5% G. 4 lb. 
diazinon 25% E.C. % cup 
2% G. 5 lb.
chlorpyrifos 2 E.C. 1 F£ fl. oz. 
0.5% G. 5 lb.
As sprays, use a t least 2.5 gal. of water per 1,000 sq. ft. Do 
not water for 72 hours after treatment. As granules, apply 
from fertilizer spreader. Webworms usually damage lawns 
in late July and in August.
Armyworms 
Cutworms 
Chinch bugs
carbaryl 50% W.P. 2 oz.
5% G. 1 lb. 
chlorpyrifos 2 E.C. 1 fl. oz. 
0.5% G. 5 lb.
Apply as sprays or granules. Use 5 to 10 gal. of water per 
1,000 sq. ft.
Leafhoppers carbaryl 50% W.P. 2 oz. 
methoxychlor 25% E.C. 2 oz.
Apply as a spray.
Aphids malathion 50-57% E.C. 1 tbl. Spray grass thoroughly.
Chiggers diazinon 1 tbl. Spray grass thoroughly.
Mites dicofol 18.5% E.C. 1 tbl. 
malathion 50-57% E.C. 1 tbl.
Spray grass thoroughly, 2 to 2.5 gal. of water per 1,000 sq. ft.
Slugs (NHE-84) Slug baits 
Mesurol 2%  bait
Apply where slugs are numerous. Scatter in grass. For use 
only in flower gardens and shrubbery beds.
1 E.C. =  emulsion concentrate; W.P. =  wettable powder; G =  granules.
* To determine lawn size in square feet, multiply length times width of lawn and subtract non-lawn areas including house, driveway, garden, etc. Do not allow people or pets on lawn until the spray has dried.
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ANIMAL AND NUISANCE INSECTS
Insects Insecticide1 Method of application Suggestions
Ants (NHE-111) 
Crickets
Spiders (NHE-116, 17) 
Centipedes (NHE-93) 
Assassin bugs
chlordane 1% spray 
diazinon 0.5% spray 
diazinon 0.5% P.S.C. 
Baygon 0.5% P.S.C.
Outdoors: Use a waterbase 
spray of chlordane or 
diazinon. Spray on outside 
of foundation of house.
To prevent insect migrations into house, spray com­
pletely around outside foundation wall and adjacent 
4-inch strip of soil. Indoors: Use diazinon or Baygon 
oil-base sprays in pressurized spray cans. Apply to 
baseboards, cracks, and door thresholds.
Bed bugs malathion 1% spray 
malathion 1% dust
Spray slats, springs, and 
bed frame thoroughly.
Apply a light dust to seams, tufts, and folds of m at­
tresses. Use clean bedding.
Booklice or barklice diazinon 0.5% in P.S.C. 
Baygon 0.5% in P.S.C.
Spray undersides of book­
shelves and infested areas.
Remove books and papers from damp storage areas; 
spray where booklice are found. Improve ventilation.
Boxelder bugs 
(NHE-9)
diazinon 0.5% spray 
carbaryl 1%  spray
Outdoors: Spray trunks 
of infested boxelder trees 
during late summer when 
bugs are present.
Outdoors: Spray the clusters of boxelder bugs on 
trunks of trees, foundation walls, under eaves, and 
other areas where they gather. Removal of seed­
bearing boxelder trees is also helpful. Indoors: Re­
move with vacuum or broom.
Chiggers (NHE-127) malathion 1%  spray 
diazinon 0.5% spray
Outdoors: T reat bushes, 
lawn, fence rows, along
For personal protection repellents such as DEET, 
OFF, 612, etc., will prevent attack.
Wood ticks (NHE-56) carbaryl 1%  spray 
diazinon 0.5% spray 
malathion 1%  spray
roadsides, and areas not 
regularly mowed.
Clover mites (NHE-2) chloropropylate 0.03% 
spray
dicofol 0.03% spray 
malathion 1%  spray 
pyrethrin 0.1% P.S.C.
Purchase E.C. and dilute 
with water. Spray outside 
of house from ground up 
to windows and adjacent 
10 ft. of lawn.
Repeat spray in 7-10 days if necessary. Remove grass 
and weeds from 18-inch strip next to foundation. 
Indoors: Vacuum, or spray with 0.1% pyrethrin in 
house.
Cluster flies (NHE-1) dichlorvos 20%  resin 
strip3
pyrethrin 0.1% P.S.C.
1 strip per 1,000 cu. ft. 
in attic or room.
Fog lightly in room.
Repeat spray with pyrethrin as needed. Seal cracks 
around windows, eaves, and siding to prevent entry.
Drain flies (NHE-91) Outdoors:
malathion 0.5% spray
Spray shrubbery, tall grass 
and refuse containers.
Indoors: Use chemicals only after solving sanitation 
problems. Clean out overflow drains, drain traps,
Indoors:
pyrethrin 0 .1%  in 
P.S.C., or 20% 
dichlorvos resin strip2
Use fine mist or fog of 
pyrethrin or 1 resin strip 
per 1,000 cu. ft.
and cellar drains. Pour boiling water or rubbing 
alcohol into overflow drain to eliminate maggots.
Elm leaf beetles 
(NHE-82)
pyrethrin 0 .1%  P.S.C. 
carbaryl 1% spray
Use aerosol sprays for 
quick kill, or collect with 
vacuum or broom.
Sprays with carbaryl on nearby Chinese elm trees 
for control of elm leaf beetle larvae will help.
Fleas (NHE-107) 
Brown dog tick 
(NHE-56)
carbaryl 5% dust 
malathion 4% dust 
diazinon 0.5% P.S.C. 
Baygon 0.5% P.S.C.
Dust areas inside and out­
side the home where the 
pet rests. Dust pets di­
rectly as needed.
Indoors: For heavy infestations of ticks or fleas use 
diazinon or Baygon to treat baseboards, around 
rugs, under furniture, door casings, cracks, etc. 
Vacuum rugs and upholstered furniture thoroughly. 
(Do not use carbaryl on kittens less than 4 weeks old.)
House flies (NHE-16)
Gnats
Midges
Mosquitoes (NHE-94) 
Punkies
Outdoors:
malathion 1% spray
Purchase E.C. and dilute 
with water. Spray shrubbery, 
flowers, tall grass, around 
doorways and refuse contain­
ers and other resting sites.
Dispose of refuse twice each week. Eliminate standing 
water in eaves, troughs, old tires, toys, tin cans, etc.
Indoors:
pyrethrin 0 .1%  space 
spray; or dichlorvos 
20% resin strips2
Use fine mist or fog of 
pyrethrin or use one 20% 
slow release dichlorvos 
resin strip per 1,000 cu. ft.
Use screening and keep repaired. Dichlorvos resin 
strips give good control in tight enclosed areas for 
about 3 months. Fly swatters are also effective.
Ground beetles 
Black vine weevils 
Clover leaf weevils
chlordane 1%  spray 
diazinon 0.5% spray 
carbaryl 1% spray
Spray outside foundation 
of house.
Indoors: Use vacuum and pick up beetles. They are 
attracted to indoor and porch lights. Where possible 
use yellow bulbs outside.
1 Whenever possible purchase specially prepared ready-to-use forms of insecticides for indoor use. When preparing a quantity of 1 
gallon or more of a spray of a desired percentage, use the dilution table on page 8. You need to know only the formulation of the insecti­
cide when using the dilution table.
2 Do not use in pet shops or if tropical fish are present. Do not use in kitchens, restaurants, or areas where food is prepared or 
served. Do not use in nurseries or rooms where infants, ill, or aged persons are confined.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder; P.S.C. =  pressurized spray can; O. =  oil solution (usually in pres­
surized spray can).
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ANIMAL AND NUISANCE INSECTS (Continued)
Insects Insecticide1 Method of application Suggestions
Lice, human > malathion 1%  dust 
carbaryl 5% dust
1 oz. per adult person Dust lightly over body hair, and wash clothing and 
bedding. Repeat in 2 weeks if needed. Do not get in 
eyes.
Millipedes, 
sowbugs (NHE-93)
diazinon 0.5% spray 
carbaryl 1%  spray
Spray outside foundation 
and a t least 3 ft. of 
adjacent soil.
Treat entire lawn as for web worms if pests are abun­
dant. Remove debris from ground along foundation. 
Collect with vacuum when found indoors.
Picnic Beetles carbaryl 1%  spray 
malathion 1%  spray 
diazinon 0.5% spray
Spray garbage pails, 
decaying vegetables, and 
refuse.
Additional treatm ents every 4 or 5 days may be 
needed. Pick fruits and vegetables before they become 
overripe to reduce the problem.
Springtails (NHE-70) chlordane 1%  spray 
diazinon 0.5% spray 
malathion 0.5% spray
Outdoors: Spray soil next 
to the house, especially 
grassy moist areas.
Eliminate low moist spots around the house.
Indoors: Use vacuum. Allow soil to dry in potted 
plants or planter boxes.
Wasps (NHE-79) 
Hornets (NHE-17) 
Bees
dichlorvos 0.5% P.S.C. 
dichlorvos 20%  resin 
strip2
carbaryl 1%  spray or 
5% dust; or malathion 
1% spray or 4% dust
Treat nests of bees, wasps, 
or hornets after dark. 
Hanging dichlorvos resin 
strips in attic will help 
prevent infestations.
For nests below ground, apply carbaryl and seal open­
ing with soil. For bees, spray nests in partitions. Drill 
holes through siding to inject insecticide, if necessary. 
Nests and honey should be removed and destroyed.
FOOD, FABRIC, AND STRUCTURAL INSECTS
Insects Insecticide1 Method of application Suggestions
Carpenter ants 
(NHE-10)
chlordane 2%  O. or 
5% dust
Spray or dust nest 
entrances and runways.
Use foundation spray as recommended for ants. T reat 
nests directly for best results.
Carpet beetles 
(NHE-87)
Tissue paper beetles 
Clothes moths 
(NHE-87)
diazinon 0.5% P.S.C. 
Dursban 0.5% P.S.C.
Spray storage areas and 
infested places like the back 
and edge of carpeting, 
baseboards, beneath 
drawers, etc.
Prevent lint and dust from accumulating. Treat 
crevices, cracks, closets, and infested areas of shelv­
ing. Clean hot air registers and cold air shafts. Dry 
cleaning kills these pests. Store cleaned or washed 
woolens in insect-free chests and plastic bags.
Larder beetles None Remove source such as dead animal carcasses.
Cockroaches: 
German (NHE-3) 
Brown-banded 
(NHE-4)
American (NHE-5) 
Oriental (NHE-5)
diazinon 0.5% P.S.C. 
Baygon 0.5% P.S.C. 
Dursban 0.5% P.S.C.
Spray runways and hiding 
places. Repeat treatments 
may be needed in 2 or 3 
weeks.
Treat under sink, refrigerator, cabinets, on base­
boards, etc. Complete treatm ent throughout home 
may be needed for successful control of brown-banded 
roach.
Pantry and 
ceral insects 
Saw-toothed grain 
beetles (NHE-11) 
Cigarette beetles
diazinon 0.5% P.S.C .3 
Baygon 0.5% P.S.C .3 
pyrethrin 0.1% P.S.C.
Spray inside of food 
cabinets very lightly and 
only after shelves are 
empty and cleaned.
Discard infested packages. Scrub or vacuum food 
cabinets and shelves. Force spray into cracks and 
crevices; allow to dry; cover shelves with clean, 
fresh paper. Do not contaminate food or utensils with 
insecticide.
Powder-post beetles 
(NHE-85)
chlordane 2%  O. 
Pentachlorophenol 5% O.
Paint, spray, or dip to 
saturate infested wood.
Pentachlorophenol is a wood preservative also, but it 
has a strong persistent odor. Follow label directions.
Silverfish (NHE-86) diazinon 0.5% P.S.C. 
Baygon 0.5% P.S.C. 
Dursban 0.5% P.S.C.
Spray runways, baseboards, 
closets, and places where 
pipes go through the walls.
Repeat treatm ents in 2 weeks if needed. Keep books 
and papers in dry places.
Termites (NHE-57) chlordane 1%
Purchase E.C. and 
dilute with water or oil
Soak 6-inch width of soil 
down to footing around 
and beneath building,
1 gal. per 2 cu. ft. of soil.
Remove termite mud tubes connecting wood to soil. 
Eliminate wood-to-soil contacts. Ventilate to keep 
unexcavated areas dry.
1 Whenever possible purchase specially prepared ready-to-use forms of insecticides for indoor use. When preparing a quantity of 1 
gallon or more of a spray of a desired percentage, use the dilution table on page 8 . You need to know only the formulation of the insecti­cide when using the dilution table.
2 Do not use in pet shops or if tropical fish are present. Do not use in kitchens, restaurants, or areas where food is present. Do not 
use in nurseries or rooms where infants, ill, or aged persons are confined.
3 For use only by pest control operators. Homeowners should use 0.1% pyrethrin.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder; P.S.C. =  pressurized spray can; O. =  oil solution (usually in pres­surized spray can).
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PESTICIDE DILUTION TABLE
HOW  TO USE: When preparing a spray of a de­
sired percentage you need to know only the formulation 
of the particular product. (Examples: Kelthane 18.5% 
wettable powder; Kelthane 18.5% emulsion concen­
trate.) For instance, if you were preparing a 1% 
chlordane solution for spraying the foundation of the 
home, you would mix 5 tablespoons of chlordane 45% 
E.C. into each gallon of water. The formulations of 
insecticides in the following table may be purchased
from hardware stores, pest control establishments, lawn 
and garden centers, and other sources. For some jobs, 
such as spraying outdoors to control flies or mosqui­
toes, a gallon or more of properly diluted spray is 
required. To obtain the percent concentration sug­
gested for controlling a particular insect, add the 
amount of pesticide suggested in the following table to 
one gallon of water.
Amount of insecticide needed per gallon of spray 
Pesticide formulation Desired concentration
0.03% 0.5% 1.0%
carbaryl (Sevin) 50% W.P. . .  4 tbsp. 8 tbsp.
chlordane 45% E.C. .. 8 tsp. 5 tbsp.
chlordane 72% E.C. . . 4 tsp. 8 tsp.
chloropropylate (Acaralate) 2E. 1 tsp. . .
diazinon (Spectracide) 25% E.C. . . 5 tbsp. 10 tbsp.
dicofol (Kelthane) 18.5% W.P. 2 tsp. . .
dicofol (Kelthane) 18.5% E.C. IK  tsp. ..
Dursban 2E. 3 tbsp.
malathion 50-57% E.C. ..  7 tsp.
(tbsp. = tablespoon; tsp. =  teaspoon)
4 K  tbsp.
CONVERSION TABLE FOR SMALL QUANTITIES
1 level tablespoon =  3 level teaspoons 
1 fluid ounce =  2 tablespoons 
1 cup =  8 fluid ounces or 16 tablespoons 
1 pint =  2 cups
1 quart =  2 pints or 32 fluid ounces 
1 gallon =  4 quarts or 128 fluid ounces
NAMES OF INSECTICIDES
Below is a list of the common names of insecticides used in the preceding tables, followed by the commercial trade 
name and the chemical name. Some products may be available under a variety of trade names not listed below. 
Be sure to read the label. The label on the container always lists these products by the common name or chemical 
name.
Com mon Nam e Trade Nam e Chemical Nam e
carbaryl
chlorpyrifos
deet
diazinon
dichlorvos
dicofol
dimethoate
ethyl hexanediol
malathion
propoxur
pyrethrin
Sevin 
Dursban 
Off, Kik 
Spectracide 
Vapona, DDVP 
Kelthane 
DeFend, Cygon 
6-12, Rutgers 612 
Cythion 
Baygon
1- naphthyl methylcarbamate
O, O-diethyl 0-(3,5,6-trichloro-2-pyridl) phosphorothioate
N, N-diethyl-m-toluamide
O, O-diethyl 0-(2-isopropyl-4-methyl-6-pyrimidyl) phosphorothioate 
2 ,2-dichlorovinyl dimethyl phosphate
4,4'-dichloro-a-(tri =  chloromethyl) benzhydrol
O, O-Dimethyl S-(N-Methyl carbamoyl methyl) phosphorodithioate
2- ethyl-l, 3-hexanediol
diethyl mercaptosuccinate, S-ester with O, O-dimethyl phosphorothioate
O-isopropoxyphenyl methylcarbamate
principally from plant species Chrysanthemum cinariaefolium
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ILLINOIS L A W N  INSECTS
Roscoe Raruiell
White grubs
The true white grub, which is the larval stage of the 
June or May beetle, has a white U-shaped body, a 
brown head, and three pairs of legs. The tip of the 
abdomen is shiny and transparent. The annual white 
grub, probably the most common grub found in sod 
areas, is somewhat smaller in the larval and adult 
stages than the true white grub. It is especially common 
in bluegrass sod.
Annual white grubs can be distinguished from true 
white grubs by a setal pattern on the ventral surface 
of the last abdominal segment. The true white grub 
has two rows of spines in the center of this segment, 
while the annual white grub has a uniform distribution 
of setae on the segment.
Two other grubs, less common than the ones just 
described, are sometimes found eating the roots of 
turfgrass. One, the larva of the Japanese beetle, has 
two rows of setae in an inverted-V pattern on the 
underside of the last body segment; the other, the larva 
of the green June beetle, has the unusual habit of 
crawling on its back.
The adult beetle of the true white grub, usually 
about an inch long, is dark brown to black and has 
long, slender, spiny legs and a cumbersome body. Adult 
annual white grubs are small, light tan beetles about 
Y \ inch long; they have two distinct white spots on the 
abdomen. Japanese beetle adults are about Y  inch long 
and are metallic green or bronze with reddish wing 
covers. Green June beetle adults are large, velvety- 
green and tan beetles about 1 inch long.
True white grubs may have a life cycle of two, 
three, or four years, but a three-year cycle is the most 
common. They usually deposit their eggs in grass sods, 
but one species oviposits in soybean fields. The tiny 
grubs that hatch from these eggs feed near the surface 
until the first cold spell in late September or early 
October; then they tunnel downward, overwintering 
about 18 inches below the ground surface. In May they 
return to the surface and feed voraciously on plant 
roots until the following October, when they again 
overwinter deep in the soil. The following May, they 
return to the surface and feed heavily for about three 
weeks; in early June, they pupate in an earthen cell. 
Within four weeks they change to adults and emerge 
to feed and lay eggs.
Annual white grubs, Japanese beetles, and green 
June beetles have one-year life cycles. All three of
these species lay eggs in the soil in June and July. The 
grubs hatch and feed on decaying organic matter or 
on grass roots until October, when they tunnel down­
ward. In the spring, they move upward and resume 
feeding. The grubs pupate in May and emerge as adults 
in a few weeks.
Grub damage, especially by annual white grubs, is 
most commonly observed in late summer or fall when 
the grubs are more than half grown or in the spring 
when feeding resumes. The. roots of established turf 
are attacked, with damage more concentrated in certain 
areas of the lawn than in others. The grass roots in 
affected areas are usually so severely pruned that the 
sod can be easily lifted from the soil. Green June beetle 
grubs are more common in areas of the turf that are 
high in organic matter; these grubs push up mounds 
of dirt or simply till the infested sod area.
Adults of the true white grub feed on the foliage of 
trees and shrubs. 1 f beetles are numerous, tree leaves 
especially oak, may show extensive damage. Adults of 
the annual white grub do not feed on foliage. Japanese 
beetles and green June beetles feed on a variety of 
plants, including fruits and vegetables.
Areas of turfgrass such as lawns and golf courses 
are not always seriously attacked by grubs. Most areas 
can sustain a few grubs per square foot. But in in­
stances of severe infestation, emergency control is diffi­
cult unless reseeding or sodding is done. Grub control 
is probably best done by incorporating a residual in­
secticide into the soil at the time of establishing a new 
turf area. The next best method is to drench a residual 
insecticide into the soil every five years.
Sod webworms
The buff-colored moths of the webworm have a 
wingspan of about an inch. At rest, the moths look 
tubular because of the way in which the wings wrap 
around the body. The moths are flushed from their 
hiding places when tall grass is mowed or shrubbery 
is disturbed. They fly jerkily for a few feet and dive 
to a grass blade to rest. The moths are readily attracted 
to lights at night. The elongate oval eggs are tiny, dry, 
and nearly impossible to find.
A sod webworm larva, about an inch long when 
mature, is gray to dusky-green with a dark brown head 
and brown spots over its body. The larvae often hide 
in a silk-lined tunnel in the thatch of the lawn. Larval 
excrement appears as clusters of small, pale to dark
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green pellets, some the size of a pinhead. The resting 
stage between the larva and adult is a brown torpedo­
shaped pupa about i/i inch long. When empty, the 
pupal case looks like a dark brown piece of cellophane.
The sod webworm passes the winter as a larva, 
tightly coiled in a closely woven silk case covered with 
particles of soil. In the spring, the larva resumes feed­
ing, grows rapidly, and pupates in the cell. In about 
two weeks — ordinarily about the last week of May 
in central Illinois — the moths emerge. They emerge 
in the early evening and mate shortly afterwards.
About a day after emerging, the female moth lays 
eggs. In hot weather, the eggs hatch in about six days. 
The larvae require four to five weeks to complete their 
development; the pupal state lasts eight to 10 days; 
thus, the entire life cycle usually requires from six to 
eight weeks so that, under normal conditions, there are 
two to three generations a year.
Sod webworm larvae feed on bluegrass, orchard 
grass, timothy, crabgrass, oats, wheat, rye, barley, and 
corn. They clip the blades of grass just above the sod. 
Brown spots appear in the turf where the larvae are 
numerous. These brown areas will usually recover, 
while similar spots caused by grubs will not.
Webworm control is often too late, being applied 
after most of the damage has occurred and about the 
time the worms are ready to stop feeding and pupate. 
The larva eats about 70 percent of its total food supply 
in the last 10 days of its development. This is why 
severe damage can occur within a few days. Early 
detection, therefore, is important for successful control.
Large numbers of moths flying zigzag just above the 
grass at dusk and collecting on doors and windows and 
around outside lights mean that the caution sign should 
be out. In the central sections of Illinois, moth flights 
occur between the first week of June and the middle 
of August. They are heaviest when the first generation 
moths emerge, in late July and August. Normally, it is 
at this time that lawns are most seriously damaged and 
require treatment. Additional moth flights continue well 
into September. Careful inspection is required to detect 
the larvae, but this is the only positive means of finding 
early infestations, A good time to make inspections 
would be two weeks after a heavy moth flight.
The presence of unusual numbers of birds, especially 
robins, may indicate an infestation of webworms. By 
the time the birds invade the lawns, however, the dam­
age is usually already extensive. Furthermore, the web­
worm larvae are nearly mature, and it is too late to 
apply chemical control measures. Brown spots are an­
other late indicator of probable webworm infestations, 
although many other things can cause brown spots in 
lawns.
A well-kept lawn, fertilized and watered, will sup­
port a considerable population of webworms without 
serious damage. On the other hand, a lawn in poor 
condition will be more seriously affected by the same 
number of webworms.
Natural enemies, such as wasps and flies, and dis­
eases kill some webworms but usually not in sufficient 
numbers to alleviate the problem.
Most chemical controls are applied as sprays, in­
tended to stick to the grass blades where the webworms 
will feed. A spray-gun attachment on a garden hose is 
ideal for treatment. Wet the lawn before treating, if 
adequate amounts of water will not be used during 
spraying. Do not water for three days after treatment. 
If rain occurs soon after application, it may be neces­
sary to repeat the treatment.
Armyworms
The armyworm moth, which is'about an inch long, 
is tan to grayish brown and has a tiny white dot in the 
center of each forewing. With its wings expanded it is 
about lt/£ inches wide. It deposits its eggs — small, 
white globules — in rows or groups on leaves of grass 
and rolls the blade around the egg mass. The larva, 
when fully grown, is about l ]/2 inches long with two 
orange stripes on each side. The pupa stays in an 
earthen cell just below the soil surface.
It is often hard to find armyworms, as they feed at 
night and hide in the soil or ground cover during the 
day; for this reason, they are often overlooked.
Few armyworms winter in Illinois. Most of the 
moths migrate into the state from the south in April 
and May. The females lay their eggs during these 
months, and worms of this first generation can usually 
be found from early May to mid-June. Another genera­
tion starts in late June or early July and another in 
late August or early September. Thus, there may be 
two or three generations each year.
In Illinois the spring generation is usually the one 
that is dangerous. Temperatures during the summer 
favor the spread of a disease that rapidly kills army- 
worms and greatly reduces the numbers of the second 
and third generations. The number of armyworm lar­
vae is also reduced by natural parasites — a species of 
fly and a tiny was]). When the wasp grubs mature, they 
emerge and pupate in individual cocoons; masses of 
these cocoons found in the soil are often mistaken for 
armyworm eggs.
Cool, wet weather during the spring favors develop­
ment of armyworms and retards development of the 
disease and the parasites. Armyworm outbreaks are 
not so common in warm springs, as this type of weather 
favors establishment and spread of the parasites and 
the disease.
Chinch bugs
The adult chinch bug that damages Illinois lawns has 
a black body, brown to reddish yellow legs, and white 
wings that have a triangular black area in the middle of 
the outer margin. The insect gives off a distinctive foul 
odor when crushed. The eggs, yellow when first laid, 
turn red before hatching. They are tiny, elongated, and 
about four times as long as broad, with four short 
nipple-like projections on the cap. Although laid singly,
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they can be found in clusters at the base of the host 
plants among the roots and soil and also behind the 
lower leaf sheaths. The nymphs are tiny, red to dark 
red or nearly black creatures with a yellow to white 
traverse band on the body. This band remains plainly 
visible through successive molts even though the body 
color darkens.
In areas of chinch bug damage to the lawn, grass 
leaves appear pale green to brown. Upon close exami­
nation, small black, red, or black and white bugs will 
be seen crawling in the affected areas. Some chinch 
bugs may be seen on the sidewalks or driveways nearby.
Another insect, similar in appearance to a chinch 
bug, is often present in lawns — the big-eyed bug. 
About 1/8 inch long, it has a black body with white 
wings that lap over the abdomen. The eyes are excep­
tionally large. It has been assumed that big-eyed bugs 
are predators of other insects such as aphids; recent 
evidence, however, indicates that these insects may be 
sucking plant juices from grass leaves just as chinch 
bugs do.
Control of chinch bugs is necessary only if damage 
has been observed and the chinch bugs are numerous. 
Chinch bugs can be detected by flooding the damaged 
area. Put water inside a metal ring driven into the 
soil; chinch bugs, if present, will float to the surface.
Cutworms
More than one cutworm species attacks turf grasses 
but the most common is the variegated cutworm. Varie­
gated cutworm larvae live on the soil surface. They 
feed above ground, commonly crawling up on plants 
and feeding on the upper leaves. They attack a wide 
variety of plants, including clovers, alfalfa, corn, 
vegetables, small and large fruits, tobacco, and even 
ornamental plants — particularly in greenhouses. The 
mature larvae are gray, mottled with dark brown mark­
ings, and distinguishable by a row of 4 to 6 small, 
white to yellow spots down the middle of the back.
These cutworms winter as larvae or pupae. The
adults, which are attracted to lights, are grayish or 
brownish moths, sometimes with distinct markings. 
They lay their eggs on the stems or leaves of plants, 
preferably in dense, succulent stands. The small worms 
mature in 2 weeks to 5 months. There are one to four 
generations each year. The variegated cutworm does 
not survive the winter in appreciable numbers in Illi­
nois but instead migrates from more southerly states, 
where it remains active throughout the year.
Cutworms injure turf by chewing grass leaves off 
at or near the ground surface.
Leafhoppers
Leafhoppers are winged, wedge-shaped insects about 
l/s to 14 inch long. When disturbed, they may be found 
in swarms flying about over a turf area. Leafhoppers 
usually do not overwinter, in Illinois but migrate into 
the state beginning in May. There are three or four 
generations each season. Although leafhoppers do feed 
on grass blades, sucking plant juices from them, the 
amount of damage rarely justifies chemical control.
Aphids
A species of aphid (plant louse) called the greenbug 
has been observed infesting turfs in Illinois since 
1969. These pale green, soft-bodied, slow-moving 
aphids are about 1/16 inch long as an adult. Some of 
the adults may have two pairs of transparent wings. 
All stages of growth are present in a colony of green- 
bugs.
Greenbugs suck plant juices from the leaves of grass. 
Circular or oval patches of dead or dying grass will 
appear in the turf area, often beneath a shade tree. 
The grass blades on the margin of the infested area 
will be covered by aphids.
Greenbugs do not survive the winter in Illinois, 
but many migrate into the state as winged adults in 
the summer. Other host plants include sorghum and 
small grain crops. Whether the greenbug becomes a 
more serious pest of turfgrass remains to be seen.
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IN S E C T  C O N T R O L  FO R  C O M M E R C IA L  A P P L IC A T O R S  
FO R  T R E E S , S H R U B S , A N D  T U R F G R A S S
T re e  an d  S h ru b  In s e c ts
Lb. of active 
ingredient 
per 100 gal. Q /Timing of application—Insect Insecticide of water
Aphids malathion 1 When aphids are numerous.
diazinon 1
Ash borer endosulfan 1 Apply in mid-August and re­
peat four weeks later.
Bagworm malathion 1 Spray foliage thoroughly about
diazinon 1 June 15 while worms are still
carbaryl 2 small.
Bacillus follow label
thuringiensis directions
Birch leaf miner malathion 1 Spray foliage thoroughly when
diazinon 1 miners first appear. Repeat 10­
12 days later.
Black vine weevil chlordane 1 Spray foliage thoroughly in mid­
May when adults are on needles. 
Allow spray to runoff onto soil 
under shrubs.
Bronze birch borer dimethoate 1/2 Spray bark of trunk and limbs 
in early June and repeat three 
weeks later.
Cankerworms malathion 1 Spray when worms are still small
diazinon 1 as leaf buds are opening in
carbaryl 2 spring.
Bacillus follow label
thuringiensis directions
Cicada carbaryl 2 Spray foliage when egglaying be­
gins. Repeat every five days 
while adult cicadas are present.
Cooley spruce gall malathion 1 Apply in late September or in
aphid diazinon 1 early spring just before buds 
swell.
Cottony maple scale malathion 1 Spray in late July after crawl-
diazinon 1 ers have hatched and repeat ten 
days later.
a/ Treatment dates are listed for central Illinois. In southern Illinois apply 2 
weeks earlier and in northern Illinois 2 weeks later.
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Lb. of active 
ingredient 
per 100 gal. a/Timing of application—Insect Insecticide of water
Dogwood borer endosulfan 1 Apply in mid-May and repeat four 
weeks later.
Eastern spruce malathion 1 Apply in late September or in
gall aphid diazinon 1 early spring just before buds 
swell.
Eastern tent malathion 1 Spray areas of tree where nests
caterpillar diazinon 1 first appear in early spring.
Bacillus follow label
thuvingiensis directions
Elm bark beetles methoxychlor Contact Section of Applied Bot­
any and Plant Pathology, Illi­
nois Natural History Survey, 
Urbana, Illinois 61801, for in­
formation on Dutch elm disease 
control.
Elm cockscomb gall malathion 1 Usually no control is necessary.
Elm leaf beetle carbaryl 2
malathion 1
diazinon 1
Eriophyid mites chloropropylate 1/2 Spray only when injury is ob-
dicofol 1/2 served. Usually control is not 
necessary.
Euonymous scale malathion 1 Spray in early June. Make four
diazinon 1 applications 10-12 days apart.
European elm scale malathion 1 Apply in August or early Sep­
tember.
European pine carbaryl 2 Spray when worms are present
sawfly malathion 1 and feeding on the needles.
diazinon 1
European pine dimethoate 1/2 Spray ends of branches thorough-
shoot moth ly in early June.
FIat-headed apple dimethoate 1/2 Spray in late May and repeat
tree borer azinphosmethyl 1/2 twice at three-week intervals.
Keep trees in vigorous growing 
condition. Wrap trunks of new 
set trees with paper or burlap.
Fall webworm carbaryl 2 Spray nests on webbed areas in
malathion 1 trees in late summer.
diazinon 1
B a d  l lus follow label
thuringiensis directions
a/ Treatment dates are listed for central Illinois. In southern Illinois apply 2 
weeks earlier and in northern Illinois 2 weeks later.
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Lb. of active 
ingredient 
per 100 gal. /Timing of application—Insect Insecticide of water
Forest tent carbaryl 2 Spray when caterpillars are
caterpillar malathion 1 present.
diazinon 1
Gouty oak gall • • • . .  . Prune out infested branches and 
destroy.
Hackberry psyllids malathion 1 Apply in late May. This insect
diazinon 1 rarely damages trees.
Hawthorn leaf miner malathion 1 Treat in mid-May or when first
diazinon 1 sign of leaf-browning appears.
Hawthorn mealy bug malathion 1 Apply when insects are numerous.
diazinon 1
dimethoate 1/2
Holly leaf miner dimethoate 1/2 Spray foliage in late May or 
early June when leaf miners 
first appear.
Honey locust pod gall ... . . . No chemical control is necessary.
Lacebug carbaryl 2 Spray when bugs are numerous.
malathion 1
Leaf crumpler malathion 1 Spray in late May and again in
diazinon 1 late August.
Leafhoppers carbaryl 2 Spray when hoppers are numerous 
on foliage.
Lecanium scale
Lilac borer endosulfan 1 Apply in mid-May and repeat four 
weeks later.
Locust mite dicofol 1/2 Apply in early spring just be­
fore leaves appear. Repeat spray 
two weeks later.
Magnolia scale malathion 1 Treat in late September or early
diazinon 1 spring.
Maple bladder gall dicofol 1/2 Chemical control usually not 
necessary. If infestation has 
been severe, spray tree as leaf 
buds are opening in spring.
Mimosa webworm malathion 1 Spray in late June or when webs
diazinon 1 first appear. Repeat in August
B a d  l lus follow label for second generation.
thuringiensis directions
a/ Treatment dates are listed for central Illinois . In southern Illinois apply 2
weeks earlier and in northern Illinois 2 weeks later.
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Insect Insecticide
Lb. of active 
ingredient 
per 100 gal. 
of water
q  j
Timing of application—
Nantucket pine moth dimethoate 1/2 Spray ends of branches in early 
May.
Oak kermes malathion 1 Apply when crawlers appear on 
foliage in early July.
Obscure scale superior oil 2 gallons Apply in late October or in 
early spring just prior to 
leaf emergence.
Oystershell scale malathion 1 Apply in early June and repeat
diazinon 1 10-12 days later. Repeat sprays
dimethoate 1/2 again in early August in central 
and southern Illinois.
Peach tree borer endosulfan 1 Spray thoroughly bark of trunk 
and limbs in mid-June and repeat 
four weeks later.
Pine bark aphid malathion 1 Spray when aphids are present,
diazinon 1 usually in May and later.
Pine needle scale malathion 1 Apply spray in late May if trees
diazinon 1 are infested.
San Jose scale superior oil 2 gallons Apply to bark of trunk and limbs 
in spring prior to leaf emergence.
Spider mites dicofol 1/2 Spray when mites are numerous.
tetradifon
chloropropylate
1/2
1/2
Especially serious on juniper.
Spittle bug
Taxus mealy bug malathion 1 Spray foliage with force when 
insects are present. Repeat 
two weeks later.
Thrips malathion 1 Spray privet when thrips are
diazinon 1 numerous.
Tuliptree scale superior oil 2 gallons Apply oil in late spring before
malathion 1 leaves emerge. Apply malathion 
in late September.
Yellow-necked malathion 1 Spray foliage on which cater-
caterpillar diazinon 1 pillars are feeding, usually
carbaryl 2 in late July.
Zimmerman pine 
moth
malathion 2 Spray bark and foliage in mid­
August and again two weeks later.
a/ Treatment dates are listed for central Illinois. In southern Illinois apply 2 
weeks earlier and in northern Illinois 2 weeks later.
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T u rfg ra s s  In sec ts
Insects Insecticide
Lb. of active 
ingredient 
per acre Timing of application
Ants and soil- diazinon spray 4 Apply when insects are present.
nesting wasps
Aphids (greenbug) malathion spray■ 1 Apply only when aphids are
diazinon spray 1 present.
Armyworms and carbaryl spray or Treat when worms are present.
cutworms granules 8
diazinon spray or
granules 4
Chiggers diazinon 1 Apply to grass area where chig-
malathion 1 gers have been a problem.
Chinch bugs chlorpyrifos spray 1 Spray when bugs are numerous.
diazinon 4
Grubs, including diazinon spray or 5 Treat damaged areas and where
true white, an- granules grubs are present in soil.
nual white, Jap- Water-in very thoroughly.
anese beetle,
green June beetle
Leafhoppers and carbaryl spray 4 Treatment not usually necessary
grasshoppers unless hoppers are numerous.
Millipedes carbaryl 8 Apply to turf where millipedes
trichlorfon 4 are migrating across area.
Slugs commercially 
prepared bait
Apply by scattering in grass.
Sod webworms carbaryl spray or Apply in late July or August
granules 8 when worms are present. Use
diazinon spray or 
granules
chlorpyrifos spray
4
120 gallons of water per acre.
or granules 1
trichlorfon spray 4
206
In se c tic id es : N a m e s  a n d  S o m e  C o m m e rc ia l F o rm u la tio n s
Common name Trade names Formulations
azinphosmethyl Guthion 50% W. 
5% G.
B a d  l lus thudngiensis Biotrol, Dipel, Thuricide
carbaryl—^ Sevin 80% S. 
50% W.
chlorpyrifos Dursban 2 lb./gal. 
1% G.
. b/ diazmon— Spectracide 4 lb./gal. 
25% E.C. 
50% W.
14% G.
dicofol Kelthane 18.5% E.C. 
18.5% W.
dimethoate—^ Cygon, De-Fend 2 lb./gal. 
25% W.P.
endosulfan Thiodan 2 lb./gal. E.C. 
50% W.
ma lath ion—'■ Cythion 50-57% E.C. 
25% W.
superior oil many brands . . .
trichlorfon Dylox, Proxol 80% W.
4 lb./gal.
a/ Do not use on Boston ivy. 
b/ Do not use on ferns or hibiscus, 
c/ Do not use on chrysanthemums, 
d/ Do not use on canaert red cedar.
Note: E.C. = emulsion concentrate; W. = wettable powder; G. = granules;
S. = sprayable powder.
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For Y o u r  P ro te c tio n
1. Store insecticides out of reach of children, irresponsible persons, or animals 
store preferably in a locked cabinet.
2. If you use a bait around or in the home, place it after the children have re­
tired and pick it up in the morning before they get up. Furthermore, place it 
out of their reach. At present we do not encourage use of baits for insect 
control.
3. Avoid breathing insecticide sprays and dusts over an extended period. This is 
particularly true in enclosed areas such as crawl spaces, closets, basements, 
and attics.
4. Wash with soap and water exposed parts of body and clothes contaminated with 
insecticide.
5. Wear rubber gloves when handling insecticide concentrates.
6. Do not smoke while handling or using insecticides.
7. Leave unused insecticides in their original containers with the labels on them 
and in locked cabinets.
8. Wash out and bury or burn and haul to the refuse dump empty insecticide con­
tainers .
9. Do not leave puddles of spray on impervious surfaces.
10. Do not apply insecticides to fish ponds.
11. Do not apply insecticides near dug wells or cisterns.
12. Observe all precautions listed on the label.
Prepared by entomologists of the Illinois Cooperative Extension Service and Illi­
nois Natural History Survey.
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CHECK LIST OF INSECTICIDES
There are many insecticides listed in Circulars 897 [Commercial Vegetables), 898 
(Livestock), 899 (Field Crops), 900 (Homeowner), and 1073 (Fruit), containing the 
current Illinois insecticide recommendations. The following list gives some infor­
mation about these insecticides; we have also included other insecticides that have 
label approval but are not in the Illinois recommendations.
The insecticide names are listed at the left in capital letters. Usually these 
are the common names, but if they are trade names they are marked with an 
asterisk. Trade names and other identifying names follow the common names. The 
name of the basic manufacturer is listed after the trade name.
Toxicity ratings for each insecticide are listed below the name. An acute oral 
toxicity rating for each insecticide is given, also a dermal toxicity rating if 
known. Acute oral toxicity ratings are usually obtained by feeding white rats, 
acute dermal ratings by skin absorption tests on rats or rabbits. These figures 
are expressed as LD50. This means the size of the dose which is lethal to 50 
percent of the test animals. LD50 is expressed in terms of milligrams of actual 
insecticide per kilogram of body weight of the test animal--mg./kg. Chronic oral 
toxicity (90 days plus) with the no-effect level in the diet is expressed in parts 
per million. When available, toxicity ratings of insecticides to fish and honey­
bees are also given. Those for bees can be interpreted readily as follows: (1)
High--kills bees on contact and by residues; bees should be removed from area of 
application. (2) Moderate--kills bees if applied over them; limited damage with 
correct dosage, timing, and method of application. (3) Low--can be used around 
bees with few precautions and a minimum of injury.
To express toxicity in practical terms, the factor .003 times the LD50 value will 
give the ounces of actual insecticide required to be lethal to one of every two 
187-pound men or other warm-blooded animals. As an example, the oral LD50 value 
for malathion is 1,200 mg./kg.; thus, if a group of men each weighing 187 pounds 
ate 3.6 ounces (1,200 times .003) of actual malathion per man, half of them would 
succumb. The dermal-toxicity-LD50 value of malathion is approximately 4,000 
mg*/kg. or for a 187-pound man, 12 ounces. If you check the list of insecticides, 
you will find some highly toxic chemicals with LD50 values from 1 to 10 mg./kg. 
For the average man, fatal doses of these would be in the range of .003 to .03 
ounce.
By comparison, the oral LD50 value of aspirin is 1,200 mg./kg. or 3.6 ounces per 
187-pound man, the equivalent of malathion. The oral LD50 value of ethyl alcohol 
is 4,500 mg./kg. If a group of 187-pound men each consumed somewhat more than 
1 quart of 80 proof whiskey in 45 minutes they would not only be intoxicated,
50 percent of them might die.
It is important to remember that these toxicity ratings of each insecticide listed 
are approximate and pertain to white rats and sometimes rabbits. Such ratings do
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serve as a guide to compare the toxicity of insecticides as well as an indication 
of their comparative acute toxicity to other warm-blooded animals and man. Acute 
toxicity ratings expressed as LD50 are classified as to their relative danger when 
being used. An LD50 of 750 mg./kg. or higher is rated as low toxicity, LD50 rat­
ings of 150-750 is moderate, 50-150 is moderately high, and 50 or less is very high.
The chemical group to which the insecticide belongs is given after the toxicity 
ratings. From this, you can determine which insecticides have similar chemical 
properties. A brief statement follows the chemical group name, describing in gen­
eral terms the principal uses for the insecticide.
Remember, this is not a list of recommended insecticides, nor is it to be used in 
determining what insecticide to use to control a particular insect. This list is 
a quick insecticide reference to compare common chemical names to trade names, 
their toxicity ratings and general uses.
ABATE*--see biothion
ACARALATE*--see chloropropylate
AKTON* SD 9098 Shell
Acute oral--146 
Acute dermal--177
Organic phosphate--Insecticide for lawn insects.
ALDRIN
Acute oral--39-60 
Acute dermal--98 
Chronic oral--0.5
Chlorinated hydrocarbon--Used as a soil insecticide 
and termites. Not suggested for use in Illinois.
ALFA-TOX* Ciba-Geigy
A combination of methoxychlor and diazinon used as a spray for alfalfa wee­
vil control.
ALLETHRIN Synthetic pyrethrin, Pynamin FMC, Benzol Products
Acute oral--680-1,000 Bee toxicity--Low
Acute dermal--11,200 
Chronic oral--5,000
Botanical--Used in household aerosols and fly sprays as a quick knockdown. 
ALUMINUM PHOSPHIDE Phostoxin Hollywood Termite Company
Fumigant--Used on stored products. Highly toxic when phosphine gas is formed.
Shell
Fish toxicity--Very high 
Bee toxicity--High 
Bird toxicity--High
for c o m  soil insects
* Trade name.
APHOLATE 01in Mathieson
Acute oral--90 
Acute dermal--50-200
Organic phosphate--Used as an experimental chemical sterilizing agent of 
insects.
ARAMITE* U.S. Rubber
Acute oral--3,900 Fish toxicity--Moderate
Chronic oral--500 Bee toxicity--Low
Bird toxicity--Low
Sulfonate--Miticide limited to ornamentals and household. No clearance on 
fruit or vegetables, has carcinogenic properties.
ASPON* Stauffer
Acute oral--1,224
Organic phosphate--For control of chinch bugs in turfgrass.
AZINPHOSMETHYL Guthion Chemagro
Acute oral--11-13 Bee toxicity--High
Acute dermal--220 Bird toxicity--Moderate
Chronic oral--5
Organic phosphate--Used on cotton, forage crops, ornamental crops, and tree 
fruit to control both insects and mites.
AZODRIN* SD 9129 Shell
Acute oral--21 Bee toxicity--High
Acute dermal--354 
Chronic oral--l
Organic phosphate: Systemic insecticide for use on cotton and fruit crops
upon label approval.
BACILLUS POPILLIAE
Bacterial--Nontoxic microbial insecticide. Applied to soil to infect Japanese 
beetle grubs with milky disease.
BACILLUS THURINGIENSIS Thuricide, Dipel, Biotrol Abbott Lab, Sandoz-
Wander, Thompson- 
Hayward
Bee toxicity--Low
Bacterial--A nontoxic microbial insecticide used to control caterpillars on 
vegetable crops and ornamentals.
BAYGON*--see propoxur
BAYTEX*--see fenthion
BENZENE HEXACHLORIDE BHC, gammexane Diamond Shamrock, Hooker
01in Mathieson, Stauffer
Acute oral--1,250 Bee toxicity--High
Chronic oral--10
Chlorinated hydrocarbon--Limited use; replaced by lindane.
* Trade name.
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BENZYL BENZOATE Monsanto
Acute oral--500-5,000
Repellent--A repellent for chiggers, mosquitoes, and ticks on man.
BIDRIN* Shell
Acute oral--22 Bee toxicity--High
Acute dermal--225 
Chronic oral--l
Organic phosphate--Systemic insecticide used for mimosa webworm control 
on honey locust. Recommended in many states as an injected systemic 
for elm bark beetle control but to be applied only by people especially 
trained to do the work.
BINAPACRYL Morocide, Acricid EMC
Acute oral--161 Bee toxicity--Low
Acute dermal--1,350
Nitrophenol--A miticide for certain fruit crops.
BIOTHION Abate American Cyanamid
Acute oral--1,000-3,000 Bird toxicity--Moderate
Acute dermal--1,024-1,782 
Chronic oral--2
Organic phosphate--Used as a larvicide for mosquito control.
BIOTROL*--see Bacillus thuringiensis
BUX* Ortho 5353 Chevron
Acute oral--87 
Acute dermal--400
Carbamate--Used for soil insect control in com.
BUTOXY POLYPROPYLENE GLYCOL Crag Fly Repellent Union Carbide
Acute oral--9,100-11,200 
Chronic oral--640
Repellent--Used in sprays for cattle against flies.
CARBARYL Sevin Union Carbide
Acute oral--500-850 Fish toxicity--Very low
Acute dermal--4,000+ Bee toxicity--High
Chronic oral--200 Bird toxicity--Low
Carbamate--A general insecticide registered for control of many pests of 
field crops, vegetables, fruit, homeowner, and livestock.
* Trade name.
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CARBOFURAN NIA 10242, Furadan Niagara, FMC, Chemagro
Acute oral--8-14 
Acute dermal--10,200
Carbamate--Systemic insecticide for c o m  soil insects and use on alfalfa 
for alfalfa weevil control.
CARBON DISULFIDE Stauffer
Chronic vapor--20 ppm. (40 hr.) 
Acute vapor--200 ppm. (1 hr.)
Fumigant--Used on stored products.
Allied, Diamond Shamrock, Dow 
EMC, Frontier, Stauffer
CARBON TETRACHLORIDE Allied, Diamond Shamrock, Dow 
FMC, Frontier, Stauffer
Acute oral--5,730-9,770 
Acute dermal--5,070-8,780 
Chronic vapor--10 ppm. (40 hr.)
Acute vapor--300 ppm. (1 hr.)
Fumigant--Used as safener in fumigant mixtures for stored grain insects.
CARBOPHENOTHION Trithion, Garrathion Stauffer
Acute oral--10-30 Bee toxicity--Moderate
Acute dermal--27-54 
Chronic oral--5
Organic phosphate--Insecticide with lasting residue with limited use on some 
fruits and vegetables. It is used chiefly as a miticide.
CHLORBENSIDE Mitox Chevron
Acute oral--3,000 Bee toxicity--Low
Chronic oral--20
Organic sulfide--A miticide used on many fruit crops.
CHLORDANE Octachlor, Octa-Klor, Belt Velsicol
Acute oral--335-430 Fish toxicity--Very high
Acute dermal--690-840 Bee toxicity--High
Chronic oral--25+ Bird toxicity--Moderate
Chlorinated hydrocarbon--A residual insecticide for control of ants and 
roaches and a soil insecticide for termites, lawn, and c o m  soil insects.
* Trade name.
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CHLOROPICRIN Picfume Dow, Morton
Chronic vapor--0.1 ppm. (40 hr.)
Acute vapor--20 ppm. (1 hr.)
Fumigant--Used on stored products in ship holds.
CHLOROPROPYIATE Acaralate CIBA-Geigy
Acute oral--34,600 Bee toxicity--Low
Acute dermal--10,200
Chronic oral--4 0 *
Chlorinated hydrocarbon--Miticide for fruit crops.
CHLORPYRIFOS Dursban, Dowco 179 Dow
Acute oral--97-276 
Acute dermal--2,000
Bird toxicity--Moderate
Organic phosphate--Used as a soil insecticide in c o m  and for mosquito con­
trol. Used for roach control as well as for lawn insects.
CIODRIN*--see crotoxyphos
CIOVAP*--mixture of crotoxyphos and dichlorvos. Used as a spray on cattle for
pasture flies.
CO-RAL*--see coumaphos
COUMAPHOS Co-Ral Chemagro
Acute oral--15-41 
Acute demal--860 
Chronic oral--5
Bee toxicity--Moderate 
Bird toxicity--Moderate
Organic phosphate--A systemic insecticide for beef cattle and poultry to 
control grubs, lice, and mites.
COUNTER* American Cyanamid
Acute dermal--25 Bird toxicity--High
Fish toxicity--High
Organic phosphate--A soil insecticide for the control of c o m  soil insects. 
Will have an ’’experimental sales permit" in 1974.
CROTOXYPHOS Ciodrin, SD 4294 Shell
Acute oral--125 Bee toxicity--High
Acute dermal--385 
Chronic oral--7
Organic phosphate--Used to control livestock insects, especially biting flies.
CRUFOMATE Dowco 132, Ruelene Dow
Acute oral--460-635 
Acute dermal--2,000-4,000 
Chronic oral--10-30
Organic phosphate--A systemic insecticide for controlling grubs and lice on 
beef cattle.
* Trade name.
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CYGON*--see dimethoate
CYTHION*--see malathion
DASANIT*--see fensulfothion
DDD*--see TDE
DDT
Acute oral--113-118 
Acute denial--2,510 
Chronic oral--5
Fish toxicity--Very high 
Bee toxicity--Moderate 
Bird toxicity--Moderate
Chlorinated hydrocarbon--Illegal for sale or use in Illinois except by permit. 
DDVP*--see dichlorvos
Acute oral--1,950 
Acute denial--10,000
Repellent--Used for control of biting insects and chiggers on man.
Applied directly to skin.
DE-FEND*--see dimethoate
DELNAV*--see dioxathion
DEMETON Systox Chemagro
Acute oral--2-6 Fish toxicity--Moderate
Acute dermal--8-14 Bee toxicity--Low
Chronic oral--l Bird toxicity--Moderate
Organic phosphate--A systemic miticide and aphicide for use in greenhouses, 
orchards, and on certain field crops.
DESSIN* Murphy, Union Carbide
Acute oral--100-155 
Acute dermal--1,000
Carbonate--Miticide for fruit crops.
* Trade name.
DEET Off, Delphene, 
diethyltoluamide
Hercules
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DIAZINON Spectracide CIBA-Geigy
Acute oral--76-108 Fish toxicity--High
Acute dermal--455-900 Bee toxicity--High
Chronic oral--l Bird toxicity--Moderate
Organic phosphate--A general insecticide; can be used as a residual 
fly spray in barns, also to control insects in soil of cornfields, as 
well as insect pests of turf, vegetables, fruits and household.
DIBROM*--see naled
DIBUTYL PHTHALATE DBP Allied, Monsanto, Commercial Solvent
Acute oral--5,000-15,000
Repellent--For impregnating clothing to repel chiggers and mites.
DICHLORVOS DDVP, Vapona Shell
Acute oral--56-80 
Acute dermal--75-107
Fish toxicity--Moderate 
Bee toxicity--High
Organic phosphate--Short-lived residual insecticide for livestock, fly 
bait, greenhouses, and warehouses. Also impregnated in plastic resin 
strips.
DICOFOL Kelthane Rohm and Haas
Acute oral--1,000-1,100 
Acute dermal--l,000-1,230 
Chronic oral--20
Fish toxicity--High 
Bee toxicity--Low 
Bird toxicity--Low
Chlorinated hydrocarbon--Miticide used on vegetables, fruit, and ornamentals. 
DIELDRIN Octalox Shell
Acute oral--46 
Acute dermal--60-90 
Chronic oral--0.5
Fish toxicity--Very high 
Bee toxicity--High 
Bird toxicity--High
Chlorinated hydrocarbon--Used as a seed treatment insecticide and for 
control of specific fruit insects, lawn soil insects, termites and 
household insects.
DIMETHOATE Cygon, De-Fend, Rogor, Roxion American Cyanamid
Acute oral--215 Fish toxicity--Very low
Acute dermal--400-610 Bee toxicity--High
Chronic oral--5 Bird toxicity--Moderate
Organic phosphate--A systemic insecticide for use on fruit, vegetable, and 
ornamental crops and residual fly spray inside of livestock bams.
* Trade name.  ^  ^ .
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DIMETHYL PHTHALATE DMP Monsanto, Allied
Acute oral--8,200 
Acute dermal--4,000+
Repellent--General purpose mosquito repellent.
DINITRO COMPOUNDS Elgetol 318, DNOC Dow, EMC, Chem. Ins. Corp.
Acute oral--5-60 
Acute dermal--150-600
Nitrophenol--Used primarily for controlling aphids, mites, and scale 
insects as donnant fruit spray.
DINOCAP Karathane Rohm and Haas
Acute oral--980-1,190 
Acute dermal--4,700-9,400
Dinitro--A fungicide used for control of powdery mildew; also acts as a 
mite suppressant.
DIOXA1HION Delnav, Navadel Hercules
Acute oral--23-43 Bee toxicity--Low
Acute dermal--63-235 Bird toxicity--Low
Chronic oral--4
Organic phosphate--Miticide and insecticide used as an animal dip and spray. 
DIPEL*--see Bacillus thuringiensis 
DIPTEREX*--see trichlorfon
DISULFOTON Di-Syston, dithiodemeton, thiodemeton Chemagro
Acute oral--2-7 Bee toxicity--Moderate
Acute dermal--6-15 Bird toxicity--Moderate
Chronic oral--2
Organic phosphate--A systemic insecticide to control aphids, leafhoppers, 
and flea beetles, on certain vegetable crops. Also a soil insecticide 
for com.
DI-SYSTON*--see disulfoton 
DURSBAN*--see chlorpyrifos
DYFONATE* N2790 Stauffer
Acute oral--16 Bird toxicity--Moderate
Acute dermal--319
Organic phosphate--Used for soil insect control in com.
* Trade name.
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DYLOX*--see trichlorfon
ENDOSULFAN Thiodan, Malix FMC
Acute oral--18-43 
Acute dermal--74-130 
Chronic oral--30
Bee toxicity--Moderate 
Bird toxicity--Low
Chlorinated hydrocarbon--Used on some vegetable crops to control aphids, 
cabbage worms, and other caterpillars. Also used for peach borer control.
ENDRIN Shell, Velsicol
Acute oral--8-18 Fish toxicity--Very high
Acute dermal--15-18 Bee toxicity--Moderate
Chronic oral--l Bird toxicity--Very high
Chlorinated hydrocarbon--Highly toxic residual insecticide used on 
some field crops and ornamentals.
ENTEX*--see fenthion
EPN DuPont
Acute oral--8-36 Bee toxicity--High
Acute dermal--25-230 Bird toxicity--Moderate
Organic phosphate--Used for insect control on field crops.
ETHION Nialate EMC
Acute oral--27-65 Bee toxicity--Low
Acute dermal--62-245 
Chronic oral--3
Organic phosphate--Used for onion maggot control, aphids and mite control 
in orchards.
ETHYLENE DIBROMIDE
Acute oral--117-146 
Acute demal--300 
Chronic vapor--25 ppm. (40 hr.)
Acute vapor--200 ppm. (1 hr.)
Fumigant--Used on stored products.
ETHYLENE DICHLORIDE Diamond Shamrock, Dow, Olin Mathieson
Acute oral--770
Acute dermal--3,890
Chronic vapor--50 ppm. (40 hr.)
Acute vapor--1,000 ppm. (1 hr.)
Fumigant--Used on stored grains.
* Trade name.
American Potash, Dow, FMC, 
Great Lakes, Michigan Chemical
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EUGENOL Penick
Acute oral--500-5,000
Attractant--Used for attracting fruit flies.
FAMPHUR
Acute oral--35-62
Famphos, Warbex American Cyanamid
Acute dermal--1,460-5,093 
Chronic oral--l
Organic phosphate--A systemic insecticide used for controlling grubs
in cattle.
FENSULFOTHION Bayer 25141, Dasanit Chemagro
Acute oral--2-11 
Acute dermal--3-30
Bird toxicity--High
Organic phosphate--Insecticide and nematicide for soil insect control in 
corn and for onion maggot control.
FENTHION Baytex, Entex, Tiguvon Chemagro
Acute oral--215-245 
Acute dermal--330 
Chronic oral--2
Fish toxicity--Low 
Bee toxicity--High 
Bird toxicity--High
Organic phosphate--Residual fly spray for livestock bams. Used in 
mosquito control and for household insects.
FUNDAL*--see Galecron 
FURADAN*--see carbofuran 
GALECRON*
Acute oral--162-170 
Acute dermal--225 
Chronic oral--250
Fundal CIBA-Geigy, Nor-Am
Formanidine--Miticide for fruit crops and an insecticide for cabbage
worm control. 
GARDONA* SD 8447, Rabon Shell
Acute oral--4,000-5,000 
Acute dermal--5,000+
Organic phosphate--Used for earworm control on seed corn, also for control 
of livestock flies and fruit insects.
* Trade name.
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GENITE Allied
Acute oral--980 
Acute dermal--940
Sulfonate--Miticide for fruit crops.
GERANIOL Fritche
Attractant--Used as an attractant in traps for Japanese beetle.
GUIHION* - - see azinpho sine thy 1
GYPLURE USDA
Attractant--Used as an attractant for gypsy moths.
HEMPA Distillation Products Industries
Acute oral LD 100--2,640
Organic phosphate--Used as an experimental chemical sterilizing agent 
of insects.
HEPTACHLOR
Acute oral--100-162 
Acute dermal--195-250 
Chronic oral--0.5-5
Chlorinated hydrocarbon--Used as a 
for use in Illinois.
Velsicol
Fish toxicity--Very high 
Bee toxicity--High 
Bird toxicity--Moderately 
high
soil insecticide. Not suggested
HYDROCYANIC ACID HCN
Acute oral--4
Chronic vapor--10 ppm. (40 hr.)
Acute vapor--40 ppm. (1 hr.)
Fumigant--Used on stored products, for rodent control and building 
fumigation.
IMIDAN* R-1504, Prolate Stauffer
Acute oral--147-216 Bird toxicity--Moderate
Acute dermal--3,160
Organic phosphate--Insecticide for fruit insect control, 
alfalfa insects, and cattle grubs.
KARATHANE*--see dinocap
KELTHANE*--see dicofol
* Trade name.
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KEPONE* Allied
Acute oral--125 
Acute dermal--2,000+
Chlorinated hydrocarbon--Used in baits to control ants, roaches, and
certain other insects. 
KORLAN*--see ronnel
LANDRIN*
Acute oral--178 
Acute dermal-->2,500
Carbamate--Used as a soil insecticide for com. 
LANNATE*--see methomyl
Shell
LEAD ARSENATE
Acute oral--1,050 
Acute dermal--2,400+
Bee toxicity--High
Arsenical--Used to control certain chewing insects of fruit and ornamentals.
LETHANE 60* Rohm and Haas
Acute oral--250-500 
Acute dermal--3,000
Thiocyanate--Used in household insecticide sprays.
LETHANE 384* '
Acute oral--90 
Acute dermal--250-500
Thiocyanate--Used in livestock fly sprays as a quick knockdown agent.
LINDANE gamma BHC Hooker
Acute oral--88-91 
Acute dermal--900-1,000 
Chronic oral--50
Fish toxicity--Very high 
Bee toxicity--High 
Bird toxicity--Moderate
Chlorinated hydrocarbon--Used to control spittlebugs on certain crops and 
mite and louse control on certain livestock.
MALATHION Cythion American Cyanamid
Acute oral--1,000-1,375 
Acute dermal--4,444+ 
Chronic oral--100-1,000
Fish toxicity--High 
Bee toxicity--High 
Bird toxicity--Low
Organic phosphate--General use insecticide for homeowner insect control, for 
certain livestock insects and certain crop insects. Premium grade used for 
treating grain to be stored.
* Trade name.
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MESUROL* methiocarb Chemagro
Acute oral--130-135 
Acute dermal--200
Carbamate--Prepared as a bait for slug control.
METALDEHYDE
Acute oral--1,000
Attractant--Used in combination with stomach poisons for snail and slug 
baits.
META-SYSTOX R*--see oxydemetonmethyl
METHIDATHION Supracide Ciba-Geigy
Acute oral--25-65 
Acute dermal--375-640
Organic phosphate--For use on alfalfa to control alfalfa weevil.
METHOMYL 1179, Lannate DuPont
Acute oral--17-24 Bird toxicity--Low
Acute dermal--1,500 
Chronic oral--100
Carbamate--Used for worm control on cabbage, tomatoes, sweet com, and 
field corn.
METHOXYCHLOR Marlate DuPont, CIBA-Geigy
Acute oral--5,000 Fish toxicity--Very high
Acute dermal--6,000+ Bee toxicity--Low
Chronic oral--100 Bird toxicity--Low
Chlorinated hydrocarbon--Used in many homeowner fruit and vegetable spray 
or dust mixtures, for certain field crop insects, and Dutch elm disease 
control.
METHYL BROMIDE Bromomethane American Potash, Dow, Frontier,
Great Lakes, Michigan Chemical
Chronic vapor--20 ppm. (40 hr.)
Acute vapor--200 ppm. (1 hr.)
Fumigant--Used on stored products.
* Trade name.
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METHYL PARATHION
Acute oral--14-24 
Acute dermal--67
Metacide, Nitrox, Metron American Potash, Monsanto,
Shell, Stauffer
Fish toxicity--Very low 
Bee toxicity--High 
Bird toxicity--Moderately 
high
Organic phosphate--It is closely related to parathion and is used primarily 
for insect control on cotton.
METHYL TRITHION*
Acute oral--98-120 
Acute dermal--190-215
Stauffer
Bee toxicity--High
Organic phosphate--It is closely related to trithion or carbophenothion. It 
is a residual insecticide used in both insect and mite control on certain 
fruits and vegetables.
MEVINPHOS Phosdrin Shell
Acute oral--4-6 
Acute dermal--4-5 
Chronic oral--0.8
Bee toxicity--High
Organic phosphate--A short-lived residual insecticide for control of insects 
on certain field and vegetable crops.
MGK-R11*
Acute oral--2,500 
Acute dermal--2,000+
Repellent--Used in sprays for cattle against flies. 
MGK-R326*
Acute oral--5,230-7,230 
Acute dermal--9,400
Repellent--Used in sprays for cattle against flies.
MGK
MGK
MI REX GC1238 Allied
Acute oral--235-702 
Acute dermal--800
Bird toxicity--Low
Chlorinated hydrocarbon--Used for control of fire ants in southern states.
M0CAP*--see prophos
MONITOR*
Acute oral--18-21 
Acute dermal--118
Ortho 9006 Chevron
Organic phosphate--Labeled for use on cole crops, potatoes, and cotton. Not 
lettuce.
* Trade name.
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MORESTAN* Chemagro
Acute oral--1,100-1,800 Bee toxicity--Low
Acute dermal--2,000+
Chronic oral--50
Organic carbonate--Miticide to be used on apples prior to bloom. 
M0R0CIDE*--see binapacryl
NAT ED Dibrom Chevron
Acute oral--250 Fish toxicity--High
Acute dermal--800 Bee toxicity--High
Bird toxicity--Low
Organic phosphate--A short-lived residual insecticide for use in greenhouses 
and for certain field crops. Also used in fly baits in livestock bams.
NEGUVON*--see trichlorfon
NICOTINE Black Leaf 40, Nicotine Sulfate Center Chemical, Inc.
Acute oral--83 Bee toxicity-’-Low
Acute dermal--285
Heterocyclic botanical compound--Contact insecticide that is used to 
control aphids.
OMITE Uniroyal
Acute oral--2,200 Bee toxicity--Low
Sulfite--Miticide for use on fruit crops. Not harmful to predatory mites.
OXYDEMETONMETHYL Meta-Systox R Chemagro
Acute oral--65-75 
Acute dermal--250 
Chronic oral--10
Bee toxicity--Moderate 
Bird toxicity--Moderate
Organic phosphate--A systemic insecticide for controlling aphids, mites, 
and other plant-sucking insects.
PARADICHLOROBENZENE PDB, Paracide Dow, Monsanto
Acute oral--1,000+
Fumigant--Used as 
borer control.
fumigant to control fabric pests. Obsolete for peach
PARATHION Alkron, Niran, 
Stathion, Thiophos
American Potash, Monsanto, 
Shell, Stauffer, Velsicol
Acute oral--4-13 
Acute dermal--7-21 
Chronic oral--l
Fish toxicity--High 
Bee toxicity--High 
Bird toxicity--Moderate
Organic phosphate--A highly toxic insecticide to control a wide range of 
insects and mites on vegetable, fruit, and field crops.
* Trade name.
224
PENTAC* HRS-16 Hooker
Bee toxicity--LowAcute oral--3,160 
Acute dermal--3,160+
Chlorinated hydrocarbon--Miticide used on greenhouse floral crops and 
nursery stock.
PERTHANE*
Acute oral--4,000+ 
Chronic oral--500
Rohm and Haas
Fish toxicity--Very high 
Bee toxicity--Moderate 
Bird toxicity--Low
Chlorinated hydrocarbon--Used in formulating household insecticides and 
also used on certain vegetable crops.
PHORATE Thimet
Acute oral--1-3 
Acute dermal--3-6
American Cyanamid
Bee toxicity--Moderate 
Bird toxicity--Moderate
Organic phosphate--A systemic insecticide for use on certain vegetable 
crops, field crops, and as a soil insecticide for com.
PHOSALONE Zolone
Acute oral--120
Organic phosphate--Used as a miticide and insecticide on fruit trees.
Rhodia
PHOSDRIN*--see mevinphos
PHOSPHAMIDON Dimecron Chevron
Acute oral--24 
Acute dermal--107-143
, Fish toxicity--Very low 
Bee toxicity--High 
Bird toxicity--High
Organic phosphate--A systemic insecticide for use on certain fruit and 
vegetable crops.
PHOSTOXIN*- - see aluminum phosphide
PHOSVEL* Abar, VC 506 Velsicol
Acute oral--91 
Acute dermal--800
Organic phosphate--Has experimental label for use on cole crops for control 
of caterpillars.
PIPERONYL BUTOXIDE Butocide
Acute oral--7,500+
Acute dermal--1,880 
Chronic oral--1,000
Synergist--Commonly used with pyrethrum. 
* Trade name. ~
FMC
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PLICTRAN Dow
Acute oral--1,675
Tin--Miticide for use on fruit crops. Not harmful to predatory mites. 
PROLATE--see Imidan
PROPHOS Mocap Mobil
Acute oral--62 
Acute dermal--26
Phosphate--Residual chemical for control of soil insects and nematodes.
PROPOXUR Baygon Chemagro
Acute oral--95-104 
Acute dermal--1,000+ 
Chronic oral--800
Bird toxicity--Moderate
Carbamate--For use against mosquitoes, household 
insects.
insects, and certain lawn
PROXOL*--see trichlorfon
PYRETHRUM pyrethrin I and II EMC, Penick, MGK
Acute oral--820-1,870 
Acute dermal--1,880+ 
Chronic oral--1,000
Fish toxicity--High 
Bee toxicity--Low
Botanical--Used as a fly control insecticide in household and livestock sprays 
RABON*--see Gardona
RAVAP*--mixture of dichlorvos and Rabon. Used as a residual wall spray for flies 
in livestock bams.
RONNEL Korlan, Trolene, Viozene Dow
Acute oral--1,250-2,630 
Acute dermal--5,000+
Chronic oral--10
Organic phosphate--Used in baits and sprays for fly control in livestock bams
ROTENONE derris, cube FMC, Penick
Acute oral--50-75 Fish toxicity--Very high
Acute dermal--940+ Bee toxicity--Low
Chronic oral--25
Botanical--A contact poison used to control certain home garden insects and 
cattle grubs.
RUELENE*--see crufomate
SEVIN*--see carbaryl
SPECTRACIDE*--see diazinon
* Trade name.
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SULFOXIDE Sulfox-Cide Penick
Acute oral--2,000 
Acute dermal--9,000+ 
Chronic oral--2,000
Synergist--Commonly used with pyre thrum.
SUPRACIDE*--see methidathion 
SYSTOX*--see demeton
TDE DDD, Rhothane Allied, Rohm and Haas
Acute oral--4,000+ 
Acute dermal--4,000+ 
Chronic oral--100
Fish toxicity--Very high 
Bee toxicity--Moderate 
Bird toxicity--Low
Chlorinated hydrocarbon--Illegal for sale or use in Illinois.
TEDION*--see tetradifon
TEMIK* UC 21149, Aldicarb Union Carbide
Acute oral--5-10 
Acute dermal--1,400
Carbamate--Experimental residual, systemic insecticide and miticide for 
possible use against mites and certain insects of fruits, vegetables, and 
ornamentals.
TETRADIFON Tedion Niagara, Phillips
Acute oral--14,700+ Bee toxicity--Low
Acute deimal--10,000+ Bird toxicity--Low
Sulfonate--A miticide for fruit crops.
THANITE* Hercules
Acute oral--1,600 
Acute dermal--6,000
Thiocyanate--It is added to household and livestock sprays to increase 
knockdown of flying insects.
THIMET*--see phorate 
THIODAN*--see endosulfan
THURICIDE*--see Bacillus thuringiensis 
* Trade name.
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TOXAPHENE chlorinated camphene Hercules
Acute oral--80-90 Fish toxicity--Very high
Acute dermal--780,1,075 Bee toxicity--Low
Chronic oral--10 Bird toxicity--Moderate
Chlorinated hydrocarbon--Used to control many insects of grain and forage 
crops, livestock, vegetable, and fruit crops. Used in backrubbers and as 
a sheep dip.
TRICHLORFON Dylox, Dipterex, Neguvon, Proxol Chemagro, Upjohn
Acute oral--560-630 Fish toxicity--Very low
Acute dermal--2,000+ Bee toxicity--Low
Bird toxicity--Moderate
Organic phosphate--Dipterex used in fly baits and Dylox as a spray for 
certain field crops, vegetable and ornamental insects.
TRITHION*--see carbophenothion
VAPONA*--see dichlorvos
ZECTRAN* Dowco 139 Dow
Acute oral--25-37 Fish toxicity--Very low
Acute dermal--1,500-2,500 Bee toxicity--High
Bird toxicity--Low
Carbamate--Used for ornamentals and turf insect control, also for control 
of slugs.
Z0L0NE*--see phosalone
* Trade name.
Prepared by entomologists of the Illinois Agricultural Extension Service and Illi­
nois Natural History Survey. For additional copies, see your county extension ad­
viser.
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1974 TURFGRASS PEST CONTROL
W i t h  t h e  i n t r o d u c t i o n  of improved management techniques and new, more effective materials, turf- grass culture has developed into a highly sophisticated 
technology. Among the new materials are the modern 
pesticides that control weeds, diseases, and insects. Proper 
irrigation, mowing, and fertilization practices remain the 
principal defenses against turfgrass pests; it is sometimes 
necessary, however, to complement the turfgrass cultural 
program with the intelligent selection and use of pesti­
cides.
Pesticide formulations. Pesticides are chemicals that 
are active against one or more turfgrass pests. These 
chemicals are generally formulated as liquid concentrates 
— solutions (S) and emulsifiable concentrates (EG) — 
wettable powders (WP), and granules (G). Liquid 
concentrates and wettable powders are usually added to 
water and applied to the turf with a sprayer. Granular 
materials can be applied with a fertilizer spreader.
Active ingredients. Pesticides must be accurately ap­
plied at correct rates to yield optimum results. Too little 
may control pests ineffectively; too much may injure the 
turf. The specific amount of material that should be ap­
plied depends upon the concentration of the pesticide 
(the “active ingredient”) in the commercial preparation.
Concentration is usually expressed as a weight per unit 
volume or as a percent of the commercial preparation. 
For example, a 50 percent wettable powder is 50 percent 
active ingredients (a.i.) and 50 percent inert carrier. If 
the recommended rate of application is 12 pounds a.i. 
per acre, then 24 pounds of this commercial preparation 
are required to treat one acre. This is roughly equivalent 
to xh  pound per 1,000 sq. ft. (43,560 sq. ft. =  1 acre).
Liquid formulations generally list the number of pounds 
of the active ingredient per gallon (lb. a.i./gal.) on the 
pesticide label. If the concentration is 4 lb./gal., then one 
quart of the product is required per acre to supply 1 
pound of active ingredient per acre.
Precautions. Pesticides should be stored in their orig­
inal containers with the label securely attached. Keep 
them in a cool, dry place that is inaccessible to children, 
pets, and irresponsible persons. Read the label before 
using the pesticide and follow all instructions carefully. 
A few minutes spent studying the information on a pesti­
cide label may prevent misuse and needless accidents.
WEED CONTROL
Herbicides are pesticides that control one or more 
plant species. They may be classified into one of three 
types — contact, systemic, or soil sterilant — depending 
upon the nature of their activity on plants.
Table 1. —  Chemical Control of Broadleaf Weeds in Turf
2,4-Da Silvexb Mecoprop0 Dicambad
(S = susceptible; I =  intermediate control; R — resistant)
Black medic............... R S-I I SCarpetweed...............
Chickweed,
S I I S
common................. R S S-I smouse-ear.............. R s S-I s
Chicory....................... S s S sDaisy, oxeye............... I I I I
Dandelion.................. s s S-I sDock, curly................ I I-R I-R s
Ground ivy................ I-R S-I I S-I
Hawkweed................. S-I R R S-I
H enbit........................ I S I s
Knotweed.................. R I I s
Lambsquarters.......... S s S sMallow, roundleaf. . . I-R S-I I S-I
Plantain,
broadleaf................ S I I-R R
buckhorn............... S I I-R RPurslane..................... I S-I R s
Red sorrel.................. R I R s
Speedwell,
creeping................. R R R Rpurslane................. I I I I
Spurge, prostrate... . I-R I I S-IThistles....................... S-I S-I I S
White clover.............. I s S sWild carrot................ S S-I S-I s
Wild onion................. I R R S-I
Woodsorrel, yellow. . I S-I I IYarrow....................... I I-R I-R s
* A basic herbicide for use in combination with one or more of the others for broad-spectrum postemergence control of broad­leaf weeds. Standard rate of application is 1 lb./A. Not recom­mended for use on bentgrass putting greens.b Should not be used on bentgrass turf. Apply at Vi to V* lb./A. plus 2,4-D at the standard rate.0 Safe for use on bentgrass putting greens at lA to 1 lb./A. during cool weather periods. Can apply to general turf at 1 lb./A. with 2,4-D.d A very effective herbicide for broadleaf weed control when combined with 2,4-D or as a 3-way combination. Use at V4 lb./ A. with 2,4-D; use at lA lb./A. with 2,4-D +  silvex or with 2,4-D -(-mecoprop. Do not apply above roots of trees and shrubs.
C o n ta c t herbicides kill plant parts covered by the 
chemical. Paraquat, a contact herbicide, is useful in 
renovating turfs infested with extensive populations of 
annual weeds. Because paraquat has low soil residual 
activity, treated areas may be reseeded soon after chem­
ical application.
S ystem ic  herbicides, absorbed by plant organs and trans­
located throughout the plant, may be either selective , 
killing certain weeds without injuring desirable grasses, 
or nonselec tive , controlling all vegetation. Mecoprop is a 
selective herbicide used to control broadleaf weeds in turf. 
Dalapon, a nonselective herbicide, is used to kill perennial
University of Illinois at Urbana-Champaign/College of Agriculture/Cooperative Extension Service/Circular 1076
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weedy grasses such as quackgrass th a t cannot be con­
trolled by selective herbicides.
Soil sterilants are  chem icals th a t render the soil toxic to 
all p lan t life. H ow  long the soil rem ains sterile depends 
upon the m aterial used, the rate  of application, and  the
prevailing environm ental conditions th a t affect decom po­
sition of the herbicide in the soil. Soil sterilants have no 
place in turfgrass m anagem ent; however, they are useful 
in preventing p lan t grow th under fences and o ther areas 
tha t are  difficult to mow.
Table 2. —  Chemical Control of Weed Grasses in Turf
Weeds Lifelength Herbicide
Rate 
(lb. a.i. 
per acre)
Remarks
Annual bluegrass annual or arsenates, lead 260 Apply in late summer and again in early spring until selective
perennial and calcium toxicity is achieved. Then in late summer use only half the 
recommended rate to maintain arsenate toxicity. Omit phos­
phorus from fertilization program. Do not use on poorly 
drained sites. Apply at lower rates on bentgrass turf very care­
fully, for too heavy an application can damage bentgrass.
benefin (Balan) 3 Apply in early spring and late summer. Do not use on bent­
grass putting greens.
bensulide 12 Apply in late summer before the return of cool weather to
(Betasan) prevent development of new plants. Fairly safe for use on bentgrass putting greens.
DCPA (Dacthal) 12 Apply in early spring and late summer. Do not use on bent­
grass putting greens.
endothall % Apply during warm weather in late summer to Kentucky(Endothal) bluegrass turf. Repeat in two weeks if necessary. After last application, as annual bluegrass turns brown, overseed with 
desirable grasses or insert plugs of sod into large bare areas to 
promote rapid healing. Has little or no preemergence activity.
Crabgrass annual benefin (Balan) 2 Apply before emergence of crabgrass in early spring. NotFoxtails recommended for use on bentgrass turf.Barnyardgrass bensulide 12 Apply before emergence of crabgrass in early spring.
(Betasan)
DCPA (Dacthal) 12 Apply before emergence of crabgrass in early spring. May injure bentgrasses and fine-leaf fescues.
siduron 10 Apply before emergence of crabgrass in early spring. Use at
(Tupersan) half the recommended rate in conjunction with seeding 
Kentucky bluegrass. May injure some bentgrasses and fine- 
leaf fescues. Do not use on bermudagrass.
organic arseni- follow Apply soon after emergence of crabgrass. Three applicationscals (DSMA, labels at 7- to 10-day intervals are usually required. May cause
MSMA, etc.) some discoloration of the turf.
Goosegrass annual DCPA (Dacthal) 15 Goosegrass is harder to control than crabgrass; complete control is rarely achieved.
organic arseni- follow Apply soon after emergence. Three or more applications at 7-
cals (DSMA, labels to 10-day intervals may be required for control. May cause
MSMA, etc.) some discoloration of the turf.
Bentgrass perennial glyphosate 1 Glyphosate is a non-selective herbicide to be used as a spot
Nimblewill (Roundup) treatment or for general vegetation control. Apply during
Tall fescue glyphosate 2 cool weather in early spring or fall. For best results, allow
Quackgrass
Bermudagrass
(Roundup) grass to grow up to 3 inches before treatment. Two or more applications may be required for complete control.
amitrole 4 These give nonselective control. Amitrole and dalapon may
dalapon 10 persist in the soil for up to 4 and 6 weeks, respectively. Over-
amitrole + 2 +  5 seeding should be delayed until chemical residues have dis-
dalapon sipated.
Nutsedge perennial organic arseni- follow Treat soon after emergence before new nutlets form. Repeatcals (DSMA, 
MSMA, etc.)
labels application as soon as new growth is evident.
2,4-D 1 Apply when actively growing. Repeat application as often as necessary to control new growth.
230
Herbicides m ay be applied to prevent weeds from  in­
festing a  tu rf or to control weeds already present. Ben- 
sulide is a  preemergence herbicide th a t is applied in 
spring to prevent the developm ent of crabgrass. O nce the 
weed has germ inated, however, D SM A  may be used as a 
postemergence treatm en t to selectively control the crab- 
grass invader.
INSECT CONTROL
Insecticides are  pesticides th a t reduce insect popula­
tions below levels th a t are  injurious to turf. A lthough in­
secticide chem istry is quite varied, most of the commonly 
used m aterials act as contact poisons. Effective control is 
dependent upon ensuring con tact between the insect and  
the insecticide. Therefore, control of soil-inhabiting in­
sects (such as grubs) is best achieved by drenching the 
insecticide into the soil, whereas foliar-feeding insects (for 
exam ple, sod webworms) should be controlled by a  foliar 
spray w ith no irrigation or rainfall for a t least 24 hours.
M ost insecticide applications are curative —  the insect 
is controlled after the early signs of injury  have been ob­
served. No single insecticide will control all insect pests 
found in turf. Identify  the specific insect before a ttem p t­
ing control w ith an insecticide. L earn  to recognize the 
early signs of injury from  insects to avoid wide-scale loss 
of turf.
DISEASE CONTROL
Fungicides are pesticides th a t kill o r inhibit the 
grow th of disease-causing fungi. D epending upon  the 
m anner in w hich they pro tect plants against infection, 
fungicides are of two general types: protective-contact 
fungicides and systemic fungicides.
Protective-contact fungicides  are applied to seed, foli­
age, or soil to keep disease-causing fungi from entering 
plants. This kind of fungicide m ust be applied fairly 
frequently to tu rf (7- to 14-day intervals) since mowing 
and irrigation rem ove m uch of the surface chem ical soon 
after application. Relatively high spray volumes (5 gal. 
w ater per 1,000 sq. ft.) are required to supply uniform  
and  continuous coverage of the foliage by the fungicide. 
A dding spreader-stickers (surfactants) to the spray m ix­
ture facilitates good foliar coverage. M ost of the available 
fungicides for tu rf are the protective-contact type.
System ic fungicides, or chem otherapeutants, are ab ­
sorbed and  distributed w ithin the p lant, destroying estab­
lished infections and  controlling certain  diseases for sev­
eral weeks or m onths. These fungicides are absorbed 
principally by the roots and hence should be drenched or 
w atered in for best results. Exam ples of systemic fungi­
cides include benomyl (T ersan  1991), chloroneb (T ersan 
S P ), TBZ (Tobaz, M ertec t), and ethazol (K o b an ).
Table 3. —  Chemical Control of Insects
Insect Insecticide4 Dosage per 1,000  sq. ft. Suggestions
White grubs 
Ants
diazinon 25% EC 
2% G
1 cup 
6 lb.
Apply as spray or granules to small area and then 
water in thoroughly before treating another small area. 
Grub damage will usually occur in late August and 
September.
Cicada killer and other 
soil-nesting wasps
diazinon 25% EC 
2 % G
6 fl. oz. 
5 lb.
Apply as spray or granules and water in thoroughly. 
For individual nests pour 1% diazinon in nest and seal 
in with soil.
Sod webworms 
Millipedes and sowbugs
carbaryl 50% WP 
5% Gdiazinon 25% EC 
2% G
chlorpyrifos 2% EC
v2%  g
14 lb.4 lb.
6 fl. oz.
5 lb.
114 f l-  O Z .5 lb.
Webworms usually damage lawns in late July and 
August. As sprays, use at least 214 gal- water per 1,000 
sq. ft. Do not water for 72 hours after treatment. As 
granules, apply from fertilizer spreader.
Armyworms 
Cutworms 
Chinch bugs
carbaryl 50% WP 
5% Gchlorpyrifos 2% EC
14% G
2 oz.
1 lb.
114 fl- oz. 5 lb.
Apply as sprays or granules. Use 5 to 10 gal. of water 
per 1,000  sq. ft.
Leafhoppers carbaryl 50% WP methoxychlor 25% EC
2 oz. 
2 oz.
Apply as a spray.
Aphids malathion 50% to 57% EC 1 tbsp. Spray grass thoroughly.
Mites dicofol 1814% EC malathion 50% to 57% EC
1 tbsp. 
1 tbsp. Spray grass thoroughly, 2 to 214 gal- water per 1,000 sq. ft.
“ Use any of the insecticides recommended for a given group of insects, being sure to use the proper dosage for the formulation chosen. Follow labels.
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Table 4. —  Chemical Control of Turfgrass Diseases
Diseases’1
Principal
turfgrasses
affected
Normal season 
and intervals 
of application
Fungicide preparations 
(oz. per 1,000 sq. ft.)b
Helminthosporium diseases 
Melting-out 
(H. vagans)
Helminthosporium leaf spot 
(H. sorokinianum)
Zonate eyespot 
(H. giganteum)
Red leaf spot (H. erythrospilum) 
Helminthosporium blight 
(H. dictyoides)
Brown blight (H. siccans)
Leaf blotch 
(H. cynodontis)
Kentucky bluegrass 
Ryegrasses
All turfgrasses
Bluegrasses
Bermudagrass
Fescues
Ryegrasses
Bentgrasses
Fescues
Ryegrasses
Ryegrasses
Fescues
Bermudagrass
March-June;
Sept.-Nov.
7 to 14 days 
June-August 
7 to 14 days 
July-August 
7 to 14 days
April-August 
7 to 14 days 
April-July 
7 to 14 days 
April-June 
7 to 14 days 
April-June 
7 to 14 days
Acti-dione — Thiram (2 to 4 oz.)
Folpet (Phaltan) WP 50% (4 to 6 oz.) 
Captan WP 50% (4 to 6 oz.)
Daconil 2787 WP 75% (4 oz.)
Ortho Lawn & Turf Fungicide (4 to 6 oz.) 
Dyrene WP 50% (4 to 8 oz.)
Fore WP 80% (4 to 6 oz.)
Zineb WP 75% (4 to 6 oz.)
Tersan LSR WP 80% (4 to 6 oz.) 
Manzate 200 WP 80% (4 to 6 oz.)
Fusarium blight 
(F. roseum)
Bentgrasses
Fescues
Bluegrasses
Ryegrasses
April-Sept. Tersan 1991 WP 50% (5 to 6 oz.)
7 to 10 days 
June-August 
7 to 10 days
Comments: Drench 50 gal. water per 1,000 sq. ft. into root zone. 
W ater turf the day before.
Sclerotinia dollar spot 
(S. homeocarpa)
All turfgrasses May-Nov. Acti-dione — Thiram (2 to 4 oz.)
7 to 14 days Daconil 2787 WP 75% (2 to 4 oz.)
cadmium compound (see label)Mertect WP 60% (2 oz.)
Thiram WP 75% (2 to 4 oz.)
Tobaz WP 60% (2 oz.)
Ortho Lawn & Turf Fungicide (4 to 6 oz.) Tersan 1991 WP 50% (]/2 to 1 oz.)
Dyrene WP 50% (4 to 6 oz.)
Comments: Resistance to cadmium compounds, Dyrene, and other 
fungicides has been reported in some areas.
Rhizoctonia brown patch 
(R. solani)
All turfgrasses June-Sept.
5 to 10 days
Dyrene WP 50% (4 to 6 oz.)
Daconil 2787 WP 75% (4 oz.)
Fore WP 80% (4 to 6 oz.)
Tersan LSR WP 80% (4 to 6 oz.)
Tersan 1991 WP 50% (1 to 4 oz.) 
Acti-dione — Thiram (3 to 4 oz.)
Ortho Lawn & Turf Fungicide (4 to 6 oz.) 
Mertect WP 60% (2 oz.)
Tobaz WP 60% (2 oz.)
Manzate 200 WP 80% (4 to 6 oz.)
Leaf smuts 
Stripe smut ( Ustilago striiformis) 
Flag smut 
(Urocystis agropyri)
Bentgrasses
Bluegrasses
Ryegrasses
Early spring Tersan 1991 WP 50% (6 to 12 oz.) 
or late fall
Comments: After application, irrigate with 50 gal. water per 1,000 
sq. ft. to drench fungicide into the root zone.
Rusts: leaf and stem 
(Puccinia species)
All turfgrasses July-Sept.
7 to 10 days
Acti-dione — Thiram (2 to 4 oz.)
Tersan LSR WP 80% (2 to 4 oz.)
Fore WP 80% (2 to 4 oz.)
Zineb WP 75% (2 to 4 oz.)
Manzate 200 WP 80% (2 to 4 oz.)
Thiram WP 75% (2 to 4 oz.)
Ortho Lawn & Turf Fungicide (4 to 6 oz.) 
Daconil 2787 WP 75% (4 oz.)
Powdery mildew 
(Erysiphe graminis)
Bluegrasses
Fescues
Bermudagrass
May-Nov.
7 to 14 days
Acti-dione — Thiram (2 to 4 oz.) 
Karathane WD WP 22.5% (14 to V2 oz.) 
Tersan 1991 WP 50% (1 to 3 oz.)
(Footnotes appear at end of next page.)
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Table 4. —  Chemical Control of Turfgrass Diseases (continued)
Diseases8
Principal
turfgrasses
affected
Normal season 
and intervals 
of application
Fungicide preparations 
(oz. per 1,000 sq. ft.)b
Snow molds 
Typhula blight 
(T . itoana, T. incarnata) 
Fusarium patch 
(F. nivale)
All turfgrasses Late fall to mid-spring
Tersan SP WP 65% (6 to 9 oz.) 
Tersan 1991 WP 50% (2 oz.)
Pythium blight, grease spot, 
spot blight
(P. aphanidermatum, P. irregulare, 
P. ultimum, P. torulosum, P. caten- 
ulatum, P. dissotocum)
All turfgrasses Junc-Sept. Koban WP 35% (3 to 6 oz.)5 to 7 days Tersan SP WP 65% (4 oz.)
Comments: Apply fungicide in 10 gal. water per 1,000 sq. ft.
Fairy rings(Marasmius oreades, Lepiota 
morgani, Agaricus campestris)
All turfgrasses methyl bromide, chloropicrin, or formalde­
hyde fumigation (see labels)
Comments: Soil temperature should be above 60° F. for fumigation. 
Cover area with gas-proof cover for several days.
or
Instead of treating with fungicide, use root-feeder attachment on 
hose to drench rings with water.
Seed rot, damping-off, 
seedling blights 
{Pythium sp., Fusarium sp., 
Rhizoctonia solani, Helmintho- 
sporium sp., Colletotrichum 
graminicolum)
All turfgrasses Treat seed be- Captan or Thiram 50% to 75% (see label) 
fore planting.
Spray at early Folpet (Phaltan) WP 50% (2 to 4 oz.) 
seedling emer- Captan WP 50% (2 to 4 oz.) 
gence and 7 to Dyrene WP 50% (2 to 4 oz.)
10 days later. Kromad (4 to 6 oz.)
Daconil 2787 WP 75% (2 to 4 oz.)
Zineb WP 75% (2 to 4 oz.)
Thiram WP 75% (2 to 4 oz.)
Ortho Lawn & Turf Fungicide (4 oz.) 
Comments: Apply fungicide in 5 gal. water per 1,000 sq. ft.
Nematodes
(many genera and species)
All turfgrasses All grasses except bentgrass: Mix 1.5 to 2 pints of Nemagon EC-2 or 
Fumazone 70E with 10 to 15 gal. of water and drench 1,000 sq. 
ft. of turf. Water turf immediately to ensure penetration of nema- 
ticide into soil and to prevent toxic effects. Treat in spring or fall 
(or both, if nematodes are a serious problem) when soil tempera­
ture is above 60° F. Aerifying turf before application improves 
results. Do not apply chemical to newly seeded areas.
Bentgrass: Use only 1 pint of nematicide; otherwise, follow above 
instructions. Handle with extreme care, as nematicides are toxic to people and plants.
Slime molds
{Physarum cinereum, Fuligo sp.)
All turfgrasses May-Sept.
Comments: Use any fungicide in this table when disease is first evident. or
Mow, rake, pole, or hose down to remove molds when seen.
Algae or green scum All turfgrasses Apply when first 
seen; reapply as 
needed.
Tersan LSR WP 80% (2 to 4 oz.) 
Fore WP 80% (2 to 4 oz.) 
copper sulfate (1 to 2 oz.)
Moss All turfgrasses Apply when first seen; reapply as needed.
ferrous ammonium sulfate (16 oz.)
* Causal fungus listed in parentheses.b Denotes either fungicide, coined name of that material, or representative trade names. Mention of a trade name or proprietary product does not constitute warranty of the product and does not imply approval of this material to the exclusion of comparable products that may be equally suitable. Except where indicated, all materials should be applied in 3 to 5 gal. water per 1,000 sq. ft. Use lower fungicide rates in preventive programs, higher rates for curative programs. Only one from each recommended group of preparations need be used.
This circular teas p rep ared  by  A. J. T urgeon , Assistant P rofessor, D epartm ent o f H orticu lture; M. C. 
Shurtleff, P rofessor, D epartm ent o f  P lant P athology; and R. Randell, Assistant P rofessor, Agricultural 
E ntom ology.
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GUIDE FOR THE CUSTOM APPLICATION 
OF PESTICIDES IN ILLINOIS
Prepared by Extension Specialists, University of Illinois and Illinois Natural 
History Survey at Urbana-Champaign, in the Departments of Agricultural 
Entomology, Agricultural Engineering, Horticulture, Plant 
Pathology, and Agronomy
I . INTRODUCTION
The term pesticide refers to any chemical or physical agent used for the control 
of unwanted pests--weeds, insects, mites, fungi, bacteria, rodents, nematodes, 
and the like. Pesticides are generally divided into categories defined by the 
nature of the target organism: herbicides are used for controlling weeds or un­
wanted vegetation; fungicides, for diseases caused by fungi; and insecticides, to 
control insects. Other types of pesticides are named for a specific function or 
target organism--miticides, rodenticides, nematicides, growth regulators, and so 
on.
II. LICENSING LAW REQUIREMENT
Persons applying pesticides for hire, with the exception of treatment within struc­
tures or to livestock, must obtain a license. Applicants must pass a written ex­
amination. Examinations are given at training schools held in various areas of 
the state and at the office of the Plant Industries Division of the State Depart­
ment of Agriculture in the Emmerson Building, State Fair Grounds, Springfield, 
Illinois.
A license known as a Pesticide Applicator's License will be issued to a person who 
owns or operates a custom application business that applies pesticides to the prop­
erty of another outside a structure. Annual fee is $25.
A license known as a Pesticide Operator's License will be issued to a person who 
is employed or is directly supervised by a pesticide applicator, and who, in turn, 
supervises or operates pesticide-application equipment--including recommending 
controls, handling, mixing, and applying pesticides outside a structure, and the 
disposal of waste excess material and containers. Annual fee is $10.
III. IDENTIFYING THE PROBLEM
1. Know your local agricultural authorities and ask them for information on pest 
control,pesticide usage, precautions in use, and results expected. Keep current 
copies of the pesticide suggestions issued by the University of Illinois and 
available at your county Extension office.
2. Know the common insect plant disease and weed problems in your area and be 
able to make correct diagnosis. The severity of the problem or the potential 
threat will dictate whether or not a pesticide need be used.
3. Know the tillage system for the particular field. This may give you a clue 
to identify the problem. For example, corn-soybean rotations or corn following 
sod are more subject to white grub infestations; corn rootworm damage is most 
likely in second or more years of corn; poorly drained cornfields are more 
subject to cutworm injury.
234
4. Know the cultural, mechanical, biological, etc., controls for pests as alter­
natives to pesticide control use. Select the safest, most effective, and 
most economical control.
5. Learn to recognize beneficial or predator insects such as lady beetles, syrphid 
flies, aphid lions, and the like. Be alert for insects dying from disease. 
Know what weather conditions would help or hinder the problem and take this 
into consideration. Avoid the use of insecticides if natural forces are like­
ly to bring the insect pest population under control.
6. Many environmental conditions, pesticides, and other noninfectious agents can 
produce symptoms that mimic plant diseases.
7. Know the resistant plant varieties that are recommended for your area and 
suggest them to farmers to avoid damage from insects and plant diseases.
IV. BEFORE APPLYING THE PESTICIDE
1. Read the container label completely and follow precautions and directions.
2. The pesticide label contains the following:
a. The common or trade name of the pesticide or both.
b. The chemical name and amount of active ingredient.
c. Directions for use.
d. Pests that the product will control.
e. Basic information regarding toxicity and hazard to the user.
f. Statements of warning, caution, or poison and antidotes.
3. The word caution on a pesticide label means the material is of low toxicity 
and hazard; use protective clothing and devices under prolonged exposure. Oral 
LD50 of over 500 mg./kg. and dermal LD50 of over 1000 mg./kg.
4. The word warning on a pesticide label means the material is of moderate toxi­
city and hazard; use protective clothing and devices, since these pesticides 
may be absorbed through the skin in harmful quantities. Oral LD50 of 50-500 
mg./kg. and dermal LD50 of 200-1000 mg./kg.
5. The word poison on a pesticide label* (printed in red and displaying a skull 
and crossbones) means the material is of high toxicity and hazard; all pre­
cautions on the label must be strictly followed, since these pesticides are 
extremely poisonous. Wear protective clothing and devices at all times during 
mixing and use operations. Oral LD50 less than 50 mg./kg. and dermal LD50 less 
than 200 mg./kg.
6. Do not use a pesticide unless it is specifically approved (labeled) for the 
use intended.
7. The label for the herbicide 2,4,5-T has been changed. It cannot be used around 
homes and waterways (drainage ditches).
8. DDT is banned from sale and use in Illinois except by special permit from the 
State Department of Agriculture or State Department of Public Health.
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9. A pesticide label must be approved and registered by the Pesticide Regulations 
Division of the Federal Environmental Protection Agency. The label will bear 
a registration number.
10. All pesticide labels must bear the statement "Keep Out of Reach of Children."
11. Know the hazards to the user of the pesticide you select; know the precautions 
to observe when handling and applying each pesticide.
12. Know what to do in case of accident. Many people carry soap and water to the 
field with them. Wash up immediately if you spill any pesticide on yourself. 
When using highly toxic pesticides, it is best not to work alone.
13. Know the antidote in case of accidental extreme exposure. Know your physi­
cian's phone number and have it with you. Be sure in case of highly toxic 
pesticides that your doctor knows what you are using and what to do in case 
of accident. He should know poisoning symptoms and methods of treatment, and 
have suggestions of what to do in case of accident. Be sure he has the name, 
address and phone number of the nearest Poison Control Center (located in a 
hospital). If you become ill during or after applying pesticides, stop appli­
cation, have someone call your doctor, remove contaminated clothing and wash 
up.
14. When using certain of the organic phosphorus and carbamate insecticides, know 
that the antidote for both is atropine sulfate. PAM is also an antidote for 
organic phosphorus insecticide poisoning in man, but PAM should not be used 
for treating carbamate insecticide poisoning. If you are applying these in­
secticides over an extended period, have a blood cholinesterase level run be­
fore you begin. If any illness whatsoever is noted, immediately have the di­
agnostic laboratory run another blood test. This will be a clue as to whether 
or not your illness is due to the insecticide.
15. Specific signs of poisoning vary, depending on the pesticide involved. Gen­
erally these include headache, blurred vision, nausea, cramps, diarrhea, and 
chest discomfort.
16. Know how much protective clothing is needed for the pesticide you are apply­
ing. You may need goggles and respirator. Always wear gloves when handling 
pesticides. With some pesticides it might be wise to have a change of clothes 
with you in case of excessive spillage. Be sure all protective clothing, 
gloves, goggles, etc., are in good condition without leaks. Keep shirt sleeves 
and pant legs rolled down. Shower at the end of the day. Start each day with
a complete set of clean clothes. Wearing contaminated clothing for several 
days may cause trouble.
17. Eating, drinking, or smoking when handling, mixing, or applying insecticides 
can be dangerous. Always wash with soap and water before eating, smoking, etc.
18. When opening containers of pesticide concentrates, keep your head to one side. 
Pressures within the container may cause the liquid to "blow" out when re­
leased. Serious injury can occur to you.
19. An aerial applicator should not load or handle highly toxic pesticides during 
an operation. A trained helper should do this work.
20. Know whom to call for advice if anything goes wrong or doesn't seem just right.
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21. There are about 700 cases of accidental ingestion of pesticides by children 
each year in Illinois.
22. There are an average of 2 to 3 deaths each year attributed to pesticides in 
Illinois.
23. Know that pesticides can be formulated as dusts, wettable powders (W.P.), 
emulsifiable concentrates (E.C.), salt solutions, slurries, granules, oils, 
volatile liquids, and gases.
24. Check a compatability chart before mixing pesticides together.
25. Use wettable powder formulations or prepared dusts when combining pesticides. 
In general, do not mix emulsion concentrates with wettable powders.
26. Sprayers used for herbicide application should not be used for applying other 
pesticides. Some herbicides can be completely cleaned out of spray equipment; 
however, the phenoxy herbicides like 2,4-D are difficult to remove completely. 
Later use of the spray tank could injure hundreds of susceptible plants if the 
same equipment were used for other purposes.
27. Avoid spillage during handling and mixing. If spillage does occur, wash the 
skin thoroughly with soap and water.
28. Never leave puddles on hard surfaces that may attract children,birds, or pets.
29. The water supply hose should not be put into the spray tank so far that it 
contacts the pesticide.
30. Avoid the use of chlorinated hydrocarbon insecticides when possible. Methoxy- 
chlor is still suggested for elm bark beetle control in preventing Dutch elm 
disease and on alfalfa for leafhoppers. Chlordane is still suggested for the 
control of grubs in turf. For the others, there are adequate substitute in­
secticides .
31. Do not use highly toxic insecticides such as parathion, Phosdrin, and demeton 
for insect control on trees, shrubs, and lawns. There are chemicals avail­
able of comparable effectiveness that are less toxic.
32. Know that the efficiency of some pesticides can be improved by the addition 
of surfactants or oils (spreaders-stickers) to the spray mix.
33. The ester formulation of 2,4-D is more volatile than the amine formulation, 
so the amine form is less likely to cause drift problems.
34. Fertilizer solutions are sometimes used instead of water as a carrier for 
certain preplant herbicides and insecticides. Be sure the formulation of 
the pesticide you use, like aldrin or atrazine, is designed for this purpose.
35. Know the general level of organic matter in soils on cropland if a herbicide 
is to be applied. Select the herbicide and rate best suited for the weed 
problem, soil, cropping sequence, and cultural practices.
36. Custom spray operators should notify area beekeepers before appling insecti­
cides to nearby areas. The safest time to apply insecticides to plants
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without harming honeybees is in the evening after 7 p.m. Some crops such as 
sweet corn and cucurbits (melons, squash) shed pollen early in the day. By 
4 p.m. they are unattractive and are no longer visited by bees.
37. Know where beehives are and avoid contamination. Also know where wildlife 
areas and fishbearing waters are in relation to spraying operations. Avoid 
contamination of such areas.
38. For the majority of plant diseases, prevention rather than cure is preferable 
if significant injury is to be avoided.
39. Do not apply any fungicide or insecticide spray when the temperature is 85°
F. of above.
40. Do not apply fungicide oil sprays if the temperature is below 45° F.
41. Trace amounts of many pesticides can be safely consumed daily by man and ani­
mals without harmful effects. Official tolerances limit these amounts, which 
are considered as no-effect levels.
42. Most fungicides are very specific while others are broad spectrum and effec­
tive against many different pathogens.
43. Air applicators should shut off the engine during loading operations.
44. Know that insecticides can sometimes prevent plant diseases indirectly by 
killing the carrier (vector) of the pathogen (corn flea beetles carry 
Stewart's wilt bacteria; elm bark beetles transmit Dutch elm disease fungus 
spores).
45. Prepare only enough spray to complete the job at hand.
46. Never use unlabeled pesticides.
47. Before applying a pesticide, the operator should be absolutely sure that he 
knows the field or yard he plans to spray is the correct one.
V. CALIBRATION OF APPLICATION EQUIPMENT
No matter what type of equipment you use to apply a pesticide, a method is needed
to assure that an accurate application will be made. Accurate application means
a specified amount of pesticide uniformly applied to a given area.
Hand Sprayers
Spraying a ground surface
An accurate application with a hand sprayer is difficult to attain. To get the
most accurate application try the following:
Step 1. From the pesticide label or printed pest-control recommendations, get the 
number of tablespoons of pesticide to be mixed with 1 gallon of water for 
a stated area to be covered. For example, a label may state the follow­
ing: Use 5 tablespoons per gallon. Apply to 500 square feet of area to
be sprayed.
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Step 2. Determine the area in square feet that the tank filled to capacity will 
cover.
Formula: the area 1 gallon of spray solution will cover (from Step 1)
times the tank capacity.
Example: 500 square feet times 3-gallon tank = 1,500 square feet.
Step 3. Divide the total area to be sprayed into smaller subareas, each subarea
being equal to the area that one tank filled to capacity will cover. Mark 
the boundaries of each subarea. If it is critical that an accurate ap­
plication be made, you might now try spraying a subarea with the tank 
filled to capacity with water.
Step 4. Determine amount of pesticide needed for capacity of tank.
Formula: Tank capacity in gallons times tablespoons of pesticide to be
mixed with 1 gallon of water from Step 1.
Example: 3 gallons (tank capacity) times 5 tablespoons to be mixed with
1 gallon of water = 15 tablespoons.
Step 5. Rinse sprayer with water and be sure all parts operate properly. Check 
with water to be sure pump will build up pressure and that nozzle func­
tions properly.
Step 6. Measure accurately the amount of pesticide needed for capacity of tank.
Use paper cup or other container that can be destroyed or easily cleaned 
to pre-mix wettable powders into a slurry. Add measured pesticide to 
tank partially filled with water. Then fill tank to its capacity. Do not 
fill too full, so pressure will not decline so fast.
Step 7. Spray marked subarea while walking at a uniform rate and moving nozzle 
back and forth in front of you. Usually several passes over the area 
are required to get the recommended amount of pesticide applied with 
hand sprayers. This is desirable as it enhances the possibility of at­
taining a uniform application. Successive passes should be made in dif­
ferent directions.
Step 8. Repeat Steps 6 and 7 until all subareas are sprayed.
Step 9. When finished, rinse sprayer completely with water two or three times.
Spraying trees and shrubs
Usually it is recommended that trees and shrubs be sprayed until liquid runs off. 
Therefore, it is only necessary to mix the pesticide with water or other carrier 
as recommended, then spray carefully, trying to get all the surfaces thoroughly 
wetted. See Steps 1, 4, 5, 6, and 9 above for using hand sprayers to spray a 
ground surface.
Spreader Calibration
Calibration of a spreader without actually applying pesticide in the field requires 
that the material be collected from the spreader as it is operated over a known 
area. With broadcast spreaders this is difficult at best. Therefore, use manu­
facturer’s recommended setting if available as a start to apply pesticide to a 
known area and reset spreader if application rate is not correct. The following 
steps are also recommended:
Step 1. Fill spreader and cover a known area. The area covered should be varied 
depending on the recommended application rate. For small spreaders, an 
area of 1,000 square feet might be the simplest, since most recommended 
rates are given in terms of so many pounds per 1,000 square feet.
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Step 2. 
Step 3. 
Step 4.
Step 5.
Cover the area as you would in actual practice.
Weigh the amount of material needed to refill the spreader.
Determine your application rate by dividing the area covered (Step 1) into 
the weight of material used (Step 3). Readjust spreader if necessary.
Repeat the above steps until application rate is same as that recommended.
FIELD SPRAYERS
Two methods are commonly used to calibrate sprayers:
Method 1. Knowing the ground speed, spray width, and nozzle flow rate, determine 
the application volume from formulas or tables.
Method 2. Measure the volume of spray (gallons applied over a known area of the 
field to be sprayed and calculate the application rate.
Method 1 is recommended because it can be used for booms, band, drop-nozzle, and 
directed spraying. Once you learn this method, calibration can be checked quickly 
and easily from time to time. The following steps should be taken for calibration:
Step 1. Select and determine an appropriate ground speed for existing conditions. 
You can determine ground speed as follows:
Speed (miles per hour) = _____________ 120_______________
Time (seconds) to travel 176 feet
Example: If it takes 24 seconds to travel 176 feet, your ground speed is
120 = 5 miles per hour.
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Step 2. From the herbicide label or printed recommendations, obtain the suggested 
sprayer application volume in gallons per acre. (The sprayer application 
volume is the total gallons of water plus herbicide applied per treated 
acre.)
Step 3. Use the formula below to determine the nozzle flow rate required:
GPM = GPA x MPH x W 
5,940*
*(Use 6,000 to make calculations easier. Only 1 percent error will result.) 
Where GPM = nozzle flow rate in gallons per minute 
GPA = application volume in gallons per acre 
MPH = ground speed in miles per hour
W = spray width in inches, depending on operation
For boom spray i n g W is nozzle spacing in inches.
For band spray i n g W is band width in inches.
For spraying with drop-nozzles> W is row spacing in inches.
The flow rate (GPM) calculated in this case will not be the 
flow rate for one nozzle but for all nozzles directed into 
one row. For example, if two nozzles are directed into the 
row, GPM will be for two nozzles.
For directed spraying3 W is band width in inches. The flow 
rate (GPM) will be the sum of all nozzles directed into one 
band.
Step 4. Convert the nozzle flow rate found in Step 3 to ounces per minuted (0PM) 
by multiplying GPM by 128.
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Example: To apply a 14-inch band at a speed of 5 miles per hour and an
application volume of 10 gallons per treated acre, the required 
nozzle flow rate is:
GPM = 10 x 5 x 14 = 0.118 gallon per minute 
5,940
0PM = 0.118 x 128 = 14.1 ounces per minute
Step 5. Select and install proper nozzle tips that have the flow rate determined 
in Step 4 when operating within the recommended pressure range.
Step 6. Partially fill the sprayer tank with water and operate the sprayer at a 
pressure within the recommended pressure range. Place a container such 
as a quart jar under each nozzle and check whether all the jars fill in 
about the same time. Replace all nozzle tips that vary more than 5 per­
cent from the mean flow rate of all the nozzles. Excessive restriction 
in lines may cause variations between nozzles also.
Step 7. Measure flow rate in ounces per minute by collecting the water from one
nozzle (on all nozzles directed to row or band). Compare the amount col­
lected with that determined in Step 4.
Step 8. Adjust the pressure and repeat Step 7 until the amount collected is the
same as that determined in Step 4. If the pressure required is not with­
in the recommended range, you must recalibrate by selecting a different 
application volume (Step 2), by using a different ground speed (Step 1), 
or by changing nozzle tip size (Step 5). It is important that the final 
pressure be within the recommended pressure range.
Step 9. Determine and add to a partially filled tank of water the amount of herbi­
cide needed for each tankful1 or the acreage to be sprayed. Then add 
water to the tank to the desired level.
Step 10. Operate the sprayer in the field at the ground speed determined from Step 
1 and the pressure from Step 8. After spraying a known number of acres, 
check the tank level to verify that the proper application volume is being 
disbursed.
Step 11. From time to time repeat Step 7 and 8. If the flow rate has changed 10 
percent or more, replace nozzle tips and recalibrate sprayer.
VI. COMPARATIVE WEIGHTS, MEASURES, ABBREVIATIONS, AND DILUTION TABLES
Fluid Measure
1/6 fluid ounce = 1 teaspoon (tsp.) =
1/2 fluid ounce = 1 tablespoon (tbs.) = 3 teaspoons
1 fluid ounce = 2 tablespoons = 1/8 cup
8 fluid ounces = 1 cup = 1/2 pint
16 fluid ounces - 2 cups = 1 pint
32 fluid ounces - 4 cups = 1 quart
128 fluid ounces 16 cups = 1 gallon
I
Area Measure Linear Measure
144 square inches = 1 square foot 
9 square feet = 1 square yard 
30-1/4 square yards = 1 square rod = 
272-1/4 square feet 
43,560 square feet = 1 acre 
4,840 square yards = 1 acre 
160 square rods = 1 acre 
640 acres = 1 square mile
________________ Weights_________________
1 ounce = 28-1/3 grams 
1 pound = 16 ounces = 453-1/2 grams 
2-1/5 pounds = 1 kilogram = 1,000 grams 
1 ton = 2,000 pounds = 907 kilograms
Volume of Pesticide Emulsion Concentrate
1 inch = 2-1/2 centimeters = 25-1/2 
millimeters 
1 foot = 12 inches 
1 yard = 3 feet
1 rod = 5-1/2 yards = 16-1/2 feet 
1 mile = 320 rods = 1,760 yards = 5,280 
feet
______________ Abbreviations
PSI = pounds per square inch 
GPM = gallons per minute 
GPA = gallons per acre 
RPM = revolutions per minute 
MPH = miles per hour 
in = inches 
ft = feet
To Use Per Acre or Per 100 Gallons of Water
Formulation of 
emulsion concen-
Pounds actual pesticide per acre
trate, lb./gal. 1/4 1/2 1 2 3
Amount of liquid concentrate required
1 1 qt. 2 qt. 1 gal. 2 gal. 3 ga!
1-1/2 1-1/3 pt. 1-1/3 pt . 5-1/3 pt. 5-1/3 pt. 2 ga:
2 1 pt. 1 qt. 2 qt. 1 gal. 6 qt
4 8 oz. 1 pt. 1 qt. 2 qt. 3 qt
6 6 oz. 10 oz. 1-1/3 pt. 1-1/3 qt. 2 qt
8 4 oz. 8 oz. 1 pt. 1 qt. 3 pt
Pounds of Pesticide Wettable Powder To use Per Acre
or Per 100 Gallons of Water To Give:
Formulation of Pounds actual pesticide per acre
wettable powder or per 100 gallons of water
(percentage) 1/4 1/2 1 2 3
Pounds of wettable powder required
15 1-2/3 lb. 3-1/3 lb. 6-1/2 lb. 13 lb. 20 lb.
25 1 lb. 2 lb. 4 lb. 8 lb. 12 lb.
40 10 oz. 1-1/4 lb. 2-1/2 lb. 5 lb. 7-1/2 lb.
50 8 oz. 1 lb. 2 lb. 4 lb. 6 lb.
65 6 oz. 12 oz. 1-1/2 lb. 3 lb. 4-1/2 lb.
75 5-1/3 oz. 11 oz. 1-1/3 lb. 2-2/3 lb. 4 lb.
80 5 oz. 10 oz. 1-1/4 lb. 2-1/2 lb. 3-3/4 lb.
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VII. APPLYING THE PESTICIDE
1. Avoid repeated or prolonged contact between the pesticide and the skin; also, 
the inhalation of dusts, vapors, and sprays by using full protective clothing 
and devices (respirators, goggles, etc.)* Sleeves and trouser legs should be 
rolled down.
2. Avoid eating, smoking, or drinking while applying or handling pesticides.
3. Stop applying pesticides immediately if you feel sick or if a co-worker be­
comes ill.
4. Do not walk, drive, or fly back and forth through your own drift. Spray or 
dust when there is little wind. When in doubt, do not make applications. Do 
not walk under the drip-line of sprayed trees until the spray has dried.
5. Do not apply a pesticide if a highly toxic material is to be used and the 
area cannot be cleared of humans, pets, and livestock. Do not permit re­
entry into treated areas until the proper time has elapsed.
6. It is a good policy to keep people and pets off lawns treated with a pesti­
cide, at least until after the spray has dried.
7. Know if there are any cisterns, dug wells, or open water nearby. Do not con­
taminate.
8. Apply pesticides accurately and uniformly.
9. Do not overlap or overdose with pesticides.
10. Do not apply a pesticide when weather conditions are such that damaging or 
hazardous drift or runoff of the spray or dust cannot be prevented.
11. Avoid as much as possible drifting of pesticide spray from the area being 
treated. Some pesticides are phytotoxic or leave harmful residues on ad­
jacent plants or crops.
12. If fruits, vegetables, forage crops, or grain crops are being sprayed with a 
pesticide, be sure that the pesticide is labeled for such use and that the 
owner knows the "day limitations” or "waiting time” between application and 
harvest.
13. Sprays and dusts drift. In general, sprays (other than mist blower applica­
tions) drift less than dusts. There is the least likelihood of drift problems 
with granular applications.
14. The ordinary ground sprayer produces some spray droplets so small that these 
droplets, even under relatively calm wind conditions, can drift more than a 
mile before falling to the ground.
. '
15. Soil insecticides should not be applied to land with a pronounced slope that 
drains into a pond, lake, or stream.
16. Small amounts of many insecticides applied to or drifted over fish-bearing 
waters could seriously injure the fish.
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17. Avoid spraying with insecticides when plants are in bloom and bees are pre­
sent .
18. Pressure at the nozzle affects the droplet sizes produced. The higher the 
pressure, the greater the percentage of small droplet sizes. To minimize 
spray drift, low pressures (less than 30 p.s.i.) should be used when applying 
herbicides.
19. Always try to minimize the drifting of herbicides to desirable susceptible 
plants.
20. Do not spray herbicides, especially 2,4-D or dicamba near a tomato field, 
grape vineyard, or other crops or plants susceptible to damage.
21. The operator of a sprayer containing a pesticide should not run all nozzles 
in a stopped position in a field or lawn in order to make sure they are all 
working properly.
22. Read the insecticide label and avoid spraying any plants listed as sensitive 
to it. For example, malathion may injure canaert red cedar; carbaryl (Sevin) 
may injure Boston ivy; diazinon may injure ferns and hibiscus.
23. Many lawn herbicide and fertilizer combinations should not be applied within 
the drip line of trees and shrubs. Check the package label for precautions.
24. The type of equipment used for applying herbicides can substantially affect 
the efficiency, safety, and effectiveness of application. A nozzle size should 
be selected that offers a reasonable compromise between spray volume and drift 
potential. A larger nozzle orifice produces larger spray droplets, which are 
less susceptible to drift; but this also means a greater spray volume; hence, 
more water must be used to cover a given area of ground or plant surface.
25. Keep spray nozzles close to ground or target by using wide-angle nozzles.
26. Keep pressure and ground speed as close as possible to that used during cali­
bration. Check the nozzle flow rate at frequent intervals.
27. Uniform tank mixing and agitation is very important to the success of spray­
ing pesticides.
28. Clean nozzle tips and screens with a toothpick or toothbrush. Destroy these 
so no one will use them for something else. Do not use metal. An air hose 
may be used if care is taken to blow particles from nozzles, but do not blow 
out nozzles with your mouth.
29. To calculate the area of a ground surface, multiply the width times the length. 
For example, a lawn area approximately 100 feet by 200 feet contains 20,000 
square feet or about one-half acre. There are 43,560 square feet in one acre.
30. It is important that the flow rate of spray nozzles be checked occasionally 
because the orifice wears with use. This causes the flow rate and the spray 
pattern to change.
31. Increasing sprayer ground speed from 2 miles per hour to 4 miles per hour re­
duces the rate of application by one-half.
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32. If you are spraying a water suspension (wettable powder), do not shut off the 
pump unless necessary. If pump is shut off, be sure that the pesticide is 
resuspended uniformly before resuming the spraying operation.
33. A pesticide operator should check frequently to see that all nozzles are 
functioning properly and that the output is correct.
34. Doubling the operating pressure of a sprayer will increase the application
rate only 40 percent. It will not double the application rate.
35. Do not allow pesticide applicators to operate when turning at field ends.
36. Aerial applicators should wear helmets with the correct pesticide respirator 
during application.
37. Aerial applicators should check the area to be treated and the surrounding 
property for dangerous obstructions prior to application. Also make sure 
there are no humans, livestock, or crops that would be injured either from 
direct application or from drift.
38. Aerial applicators should know how far the chemicals will drift under the pre­
vailing weather conditions.
39. An applicator should stop treating immediately if rising wind creates a drift 
hazard or affects accurate placement of the pesticide.
40. Aerial applicators should not turn on dispersal equipment or check the flow 
rate except over the area to be treated.
41. An aerial applicator should not fly if the customer insists on having his 
work done at a time or in a manner that may create hazards from improper 
pesticide application.
42. Aerial applicators should not spray or dust over flagmen, waterways, or canals.
43. Aerial applicators should not "dump" pesticide remaining in the aircraft on 
the way back to the airstrip. Instead, return to the airstrip and have the 
ground crew drain the unused pesticide and dispose of it in a safe place.
VIII. AFTER APPLYING THE PESTICIDE
1. Keep others away from treated area until it is safe to enter.
2. Do not dump unused pesticide spray material into a drainage ditch or grass 
waterway.
3. Clean and check application equipment. However, do not clean spray equipment 
near a stream, lake, well, drainage ditch, etc. Avoid any possible contami­
nation of water supplies.
4. Collect and dispose of all pesticide containers (empty or othewise). Do not 
leave them in fields, roadsides, fence rows, or home yards.
5. Empty pesticide containers should be triple-rinsed, punctured, and hauled to 
a state-approved sanitary landfill. Triple-rinse by flushing the containers
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three times, each time using a volume of the normal dilutent, usually water 
or oil, equal to approximately 20 percent of the container's capacity, and 
adding the rinse to the mixture in the spray tank. Do not reuse empty pesti­
cide containers.
6. Wash yourself and change to clean clothing.
7. Empty pesticide paper containers can be burned after making sure that smoke 
will not drift over nearby homes, people, and livestock. Do not breathe the 
smoke from burning pesticide containers.
8. Do not store or use unlabeled pesticides.
9. Pesticide storage areas should be kept orderly; closely supervised; and locked.
10. Do not store pesticides near food, feed, seed, or medicines of any kind.
11. Store pesticides out of reach of children, irresponsible adults, and animals.
12. Pesticides should be stored in their original, labeled containers for proper 
identification so that important instructions can be seen and followed.
13. Pesticides should be stored in a well-ventilated, cool, dry area that is not 
subject to freezing temperatures.
14. Stored pesticide containers should be checked frequently for leaks.
15. Different types of pesticides (for example, herbicides and defoliants) should 
be kept separate from others to prevent cross contamination.
16. Do not store dry pesticides on an oily floor.
IX. COMMON TERMS FOR CUSTOM APPLICATION OF PESTICIDES
1. Absorption--the entrance of a chemical into a plant or microorganism.
2. Acaricide--a chemical used to kill mites (an insect relative). Also known 
as miticide.
3. Active ingredients--the actual amount of pesticide present in the formulation.
4. Adsorption--the binding of a chemical to the outside surface of small soil 
particles (soil colloids) or to plant parts.
5. Aerosol--suspensions of a liquid or solid in air.
6. Annual weeds--weeds that live one year and are perpetuated only by seed.
7. Antidotes--a remedy used to counteract the effects of a poison.
8. Application Rate--similar to dosage but more inclusive. For example: apply 
malathion at 1 pound actual per acre in 10 gallons of water.
9. Attractant--a substance used to attract destructive animals. Usually used 
with a killing agent.
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10. Band application-application as a band usually made over or beside a crop
row.
11. Basal application-application as a band directed at the base of a plant.
12. Biennial weeds--weeds that live for more than one year but not more than two 
years.
13. Biological control-control of pests by means of living organisms like pred­
ators, parasites, and disease-producing organisms.
14. Broadcast application--application made uniformly over an entire field.
15. Carcinogen--a substance that will produce cancer.
16. Carrier--inert material such as dusts, clays, oils, water, and air, that is mixed 
with the pesticide and provides for more uniform dispersal of the pesticide.
17. Chemosterilant--a chemical used to sterilize insects.
18. Chlorinated hydrocarbon insecticide--a synthetic compound that contains hy­
drogen, carbon, and chlorine. They are persistent insecticides that kill 
insects mainly by contact action. They are insoluble in water and are de­
composed by alkaline materials and high temperatures. Examples: DDT, aldrin, 
dieldrin, heptachlor, lindane, toxaphene, methoxychlor.
19. Compatible chemicals--chemicals that can be mixed together and still maintain 
a satisfactory physical state without decreasing their effectiveness against 
the intended pests.
20. Concentration--the amount of actual pesticide or active ingredient contained 
in a formulation or mixture to be applied.
21. Contact herbicides--herbicides that kill on contact. Example; paraquat.
22. Crop tolerance--the degree or the ability of the crop to be treated with a 
chemical but not injured.
23. Desiccant--material that cuts through or penetrates the skin of insects or
the leaf surface of plants and cuases their tissues to dry out.
24. Diluent--any material used to dilute a pesticide to the desired concentration.
25. Directed application--implies application to a specific kind of plant or parts
of a plant.
26. Dosage--the amount of pesticide to be applied per given area (like an acre) 
or per unit of water.
27. Drift--movement of material outside the intended target area during or short­
ly after application.
28. Emulsifiable concentrate--a liquid formulation containing a high amount of 
pesticide dissolved in a solvent together with an emulsifier. Designed to 
be mixed with water to the desired strength before being used.
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29. Emulsion--a mixture in which the pesticide in a liquid form (as minute glob­
ules) is suspended in water.
30. Formulation--the form in which the pesticide is offered for sale to the user, 
as emulsifiable concentrate, wettable powder, granule, dust, oil solution, etc.
31. FC, "Full coverage"--means that the total amount of pesticide spray applied 
will thoroughly cover the crop being treated to the point of runoff or drop.
32. Fumigant--a chemical which as a gas kills destructive animals and plants.
33. Fungicide--a chemical used to kill fungi. ■
34. Fungistats--a chemical which inhibits the growth of fungi.
35. Granules--a formulation in which the pesticide is attached to particles of 
some inert carrier like clay or ground corn cobs. Size of most presently 
used granules is 15 to 40 mesh.
36. Growth regulator--a hormonal chemical capable of changing the growth char­
acteristics of a plant.
37. Hazard--the likelihood that a pesticide will cause harm when used as proposed.
38. Herbicide--a chemical used to kill or inhibit plant growth.
39. Insecticide--a chemical used to kill insects.
40. Label--a printed statement affixed to the pesticide container by the manufac­
turer listing the contents, directions for use, and precautions. A pesticide 
label must be approved and registered by the Federal EPA and the State Depart­
ment of Agriculture.
41. Larva--the immature or worm stage (caterpillar, maggot, grub) of an insect 
which passes through 4 stages (egg, larva, pupa, adult) in its development.
42. Larvacide--an insecticide used to kill larvae of insects.
43. LC50--amount of pesticide in water or air required to kill 50% of a test
animal population in a 24-hour period. Usually used for fish.
44. LD50--amount of pesticide taken orally or dermally required to kill 50% of a
test animal population. Lethal dose 50. Usually expressed in terms of mil­
ligrams of pesticide per kilogram of body weight of the test animal.
45. LV, "low volume"--means that the total volume of pesticide spray applied is 
adequate to uniformly cover the crop but not as a full-cover spray to runoff.
46. LVC, "low volume concentrate"--refers to the pesticide formulation designed 
for "Ultra Low Volume" (ULV) applications. Usually a highly concentrated 
liquid formulation of a pesticide applied undiluted or with only a small 
amount of diluent added (usually an oil).
47. 50-mesh screen--screens or strainers which have 50 holes per linear inch.
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48. Mg/kg--used to express the amount of pesticide in milligrams per kilogram of 
animal body weight to produce a desired effect. 1,000,000 milligrams = 1 
kilogram = 2.2 pounds.
49. Nematocide--a chemical that kills nematodes.
50. Nematode--generally microscopic, unsegmented roundworms, usually living free 
in moist soil, water, or decaying matter or as parasites of plants and animals.
51. Nozzle--a device for metering a spray solution.
52. Nymph--the immature stage (resembling an adult) of an insect which passes 
through 3 stages (egg, nymph, adult) in its development.
53. Organic phosphorus insecticide--a synthetic compound derived from phosphoric
acid. Organic phosphorus insecticides are primarily contact killers with 
relatively short-lasting effects. They are decomposed by water and high tem­
perature. Examples: malathion, parathion, diazinon, phorate, TEPP, dime-
thoate, etc.
54. Orifice--an opening in a nozzle tip, duster, or granular applicator through 
which the spray, dust, or granules flow.
55. Ovicide--an insecticide used to kill the eggs of insects.
56. Parasitic insect--an insect which lives in or on the body of another insect 
at its expense.
57. Pathogen--an organism or agent capable of causing disease.
58. Perennial weed--a weed that lives for two or more years.
59. Pesticide--a chemical or mixture of chemicals used to kill any animal or 
plant considered as a pest.
60. Phytotoxic--a chemical that is injurious or poisonous to plants.
61. Poison--a chemical causing a deleterious effect when absorbed or eaten by a 
living organism (biocide).
62. Postemergence--implies application of a chemical after emergence of the crop 
or weed.
63. PPB--two crystals of sugar in 1,000 pounds, 1 ounce in 8,000,000 gallons, 1 
inch in 16,000 miles. (PPB = parts per billion)
64. PPM--two crystals of sugar per pound, 1 ounce in 8,000 gallons, 1 inch in 16 
miles. (PPM = parts per million)
65. Predatory or predaceous insect--insects which feed on other insects.
66. Protectant--a chemical used to prevent infection or infestation by an organism.
67. Preemergence--implies an application of a chemical before emergence of the 
crop.
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6 8 . Preplant treatment--treatment before planting.
69. Pupa--the resting stage of an insect which passes through 4 stages (egg, 
larva, pupa, adult) in its development.
70. Repellent--a chemical used to repel rather than kill an animal pest.
71. Residual--a characteristic of a pesticide to persist after application in 
amounts sufficient to kill pests for usually several days to several weeks 
or even longer.
72. Resistant species--pests that survive relatively high rates of application.
73. Residue--amount of pesticide present after application.
74. Runoff--pesticide material that is carried away from an area by flow of sur­
face water. Also used to describe the rate of application to a surface, i.e., 
"spray to runoff."
75. Safety--the practical certainty that injury will not result from the proper 
use of a pesticide.
76. Selectivity--ability of a chemical to kill some pests but not affect others.
77. Selective herbicides--herbicides that enter the plant and are translocated 
to critical areas and thus are systemic.
78. Soil sterilants--completely prevent growth of higher plant life.
79. Soil sterilization--treating soil by heat or chemicals to kill living or­
ganisms .
80. Solubility--the maximum amount of a liquid or solid that will dissolve in a
liquid. .
81. Soluble powder--a powder formulation that dissolves and forms a solution in 
water.
82. Solution--a mixture in which the pesticide is dissolved, in a liquid, usually 
in an oil solvent. The pesticide as individual molecules is evenly dispersed 
among the molecules of liquid.
83. Spot treatment--application to a restricted or small area.
84. Surfactant--a material which reduces surface tension between two unlike mate­
rials such as oil and water. A spreader or wetting agent used to increase 
coverage of the surface being sprayed.
85. Suspension--a mixture in which the pesticide in a solid form (tiny particles) 
is suspended in water.
86. Susceptible species--pests readily killed by relatively low rates of chemical 
application.
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87. Symptoms--responses of a plant or animal to the pest's activities.
88. Synergist--a chemical that when mixed with a pesticide increases its toxicity. 
The synergist may or may not have pesticidal properties of its own.
89. Systemic pesticide--one absorbed by treated plants or animals and translocated 
via their circulatory system to most all tissues.
90. Tenacity--tendency of a pesticide deposit to resist removal by weathering.
91. Tolerance--the amount of pesticide deemed safe and permitted by law on an 
agricultural product.
92. Topical application--implies application to the top or to the upper surface 
of the plant; thus applied from above.
93. Toxicity--capacity of a pesticide to do harm.
94. Toxin--a poison produced by a plant or animal.
95. ULV, "ultra low volume"--spraying by air or ground, an insecticide undiluted 
and in a very concentrated liquid form. Dose usually from 2-16 fluid ounces 
per acre but always less than one-half gallon per acre.
96. Volatility--the rate of evaporation of a chemical.
97. Wettable powder--a powder formulation containing a wetting agent that causes 
the powder to form a suspension in water.
X. AVAILABLE PUBLICATIONS
Circulars and leaflets containing descriptions and control suggestions for economic 
pests are available at the county Extension adviser offices or from the Office of 
Agricultural Publications, 123 Mumford Hall, Urbana 61801. Be sure you have the 
latest version or revision of each.
Herbicide Guide for Commercial Vegetable Growers (revised annually], Illinois 
Circular 907.
Band Spraying Preemergence Herbicides, Illinois Circular 1047.
Calibrating and Adjusting Granular Row Applicators, Illinois Circular 1008. 
Calibrating and Maintaining Spray Equipment, Illinois Circular 1038.
Using Preemergence Herbicides, Illinois Circular 932.
Legal Aspects of Crop Spraying, Illinois Circular 990.
Prevent 2,4-D Injury to Crops and Ornamental Plants, Illinois Circular 808.
Insect Control in the Home, Yard, and Garden (revised annually), Illinois Circular 
900. .
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Pesticide Use In Illinois (available from the Division of Plant Industry, Illinois 
Department of Agriculture, Springfield).
Weed Control Guide (revised annually) in current Agronomy Handbook.
Insect Control for Commercial Vegetable Crops and Greenhouse Vegetables (revised 
annually), Illinois Circular 897.
Insect Control for Livestock and Livestock Barns (revised annually), Illinois Cir­
cular 898.
Insect Control for Field Crops (revised annually), Illinois Circular 899.
Home Orchard Pest Control, Illinois Circular 1001.
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PERSISTENCE OF HERBICIDES IN SOIL
The soil persistence of a herbicide is the length of time it remains active in 
the soil, that is, its active life. Farmers must consider persistence in using 
both preemergence and soil sterilant herbicides. Since preemergence herbicides 
are used to a greater extent than soil sterilants, our discussion here will be 
limited to preemergence herbicides.
Long persistence is desirable when it allows season-long weed control. However, 
when it extends past the growing season, it leaves a carryover or residual tox­
icity that may damage succeeding susceptible crops. Persistence therefore in­
volves not only length of weed control,but also the possibility of soil residues.
It is sometimes desirable to have long persistence, especially in corn planted 
early in wide rows. The corn then does not grow so high or shade the weeds 
so fast as it ordinarily would. A longer period of weed control is therefore 
essential. The rows are shaded more rapidly in narrow-row culture than in wide- 
row culture. In narrow-row culture, so long as the initial control is adequate, 
the herbicide rate may possibly be reduced, since long persistence is not needed.
Anything that affects the rate of disappearance or loss of activity of a herbi­
cide will affect its persistence. Soil, climatic, and herbicidal properties all 
have such an effect.
The soil factors may be divided into three categories--physical, chemical, and 
microbial. The physical conditions are soil composition (sand, silt, clay, and 
organic matter content), moisture-air relationships, and soil temperature. The 
chemical properties are pH, cation exchange capacity, and kind of clay. The 
microbial properties are the kind and amount of microorganisms plus the microbial 
environment, which consists of nutrients, temperature, and moisture. The cli­
matic variables are primarily moisture, air temperature, and sunlight. The prop­
erties of the herbicide that affect its persistence are water solubility, vapor 
pressure, and susceptibility to chemical or microbial alteration or degradation.
Because the application rate and uniformity of distribution affect the concen­
tration of the herbicide at a given place, accurate calibration and even distri­
bution are essential. You must know how much to apply and how much you do apply.
The processes that are involved in decreasing the persistence of a herbicide are 
(l) volatility, (2) photodecomposition, (3 ) adsorption, (b) leaching, (5 ) plant 
uptake, (6) microbial decomposition, and (7) chemical decomposition.
Volatility is the process whereby the herbicide changes from a solid or liquid 
to a gas. It is associated with the vapor pressure of the chemical and increases 
with temperature. Photodecomposition is the breakdown of the herbicide by sun­
light; thus the extent of exposure to sunlight is the primary variable. If a 
herbicide is subject to appreciable losses by either or both of these processes, 
then incorporation may help to reduce the loss. Such chemicals as Eptam and 
Vernam are incorporated because of their volatility.
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Adsorption is the process whereby the herbicide is bound to the surface of a soil 
clay or organic matter particle. The strength and extent of the binding and the 
ease with which the material is replaced or released will affect the rate needed 
to control weeds and also its persistence in a given soil. Soils vary greatly 
in their adsorptive capacity, depending on the kind and amount of clay and 
organic matter. Herbicides that are adsorbed to a large extent are Atrazine, 
Lorox, and Treflan; thus their rate of application must be adjusted to conform 
with the soil type.
Leaching occurs when a herbicide is dissolved in water and moves down through 
the soil profile. The primary factors involved in leaching are the amount of 
available water, the soil texture, the water solubility of the herbicide, and 
the degree of adsorption of the herbicide. A small amount of leaching is desir­
able to move the herbicide from the soil surface into the top one or two inches 
of soil, where most weed seeds germinate. If the herbicide leaches past the 
area of germinating weed seeds into the area of germinating crop seeds, then the 
crop may be injured if its tolerance is not adequate. On the other hand, herbi­
cides that have low water solubility and that are strongly adsorbed may never 
reach the desired zone without adequate rainfall or incorporation.
Plant uptake, that is, adsorption of the herbicide by the plant roots, reduces 
the concentration of the herbicide in the soil. The persistence may be less if 
the herbicide is broken down (metabolized) by the plant or if the top growth is 
harvested and removed from the field. Thus, for example, if Atrazine is applied 
at the same rate in a heavy quackgrass infestation as in a light infestation, the 
persistence will be less in the heavy infestation.
Microbial decomposition occurs when the soil microorganisms utilize the herbicide 
as a source of food or energy. Herbicides vary greatly in their susceptibility 
to microbial decomposition. If the right kind and number of microorganisms are 
present and if soil conditions are favorable for the microorganisms, then a 
herbicide may be rapidly decomposed in the soil. Thus, for example, 2,4-D lasts 
only a short time in the soil, while Atrazine degradation is quite slow.
Chemical decomposition occurs as hydrolysis, oxidation, reduction, and other chemi­
cal reactions. Many soil chemical and physical conditions, such as moisture, 
aeration, pH, temperature, and organic matter content, regulate the rate of chemi­
cal and microbial decomposition.
Since many factors and processes are involved in the persistence of a preemergence 
herbicide, it is impossible to give the exact length of persistence for a par­
ticular herbicide. The approximate time can be estimated for a given set of con­
ditions. The table on page 3 shows the approximate length of active life of 
present corn and soybean preemergence herbicides at commonly applied rates. 
These values are estimated for average Illinois conditions.
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Average Persistence of Herbicides^
Name Rate
Time^/
No. months <
Trade Generic.?/ lb . a .i./A persistence
AAtrex............ .atrazine.......... 1 to b PPI,PrE,PoE 2 to 8
Alanap............ .naptalam.......... 2 to 8 PrE 1 to 1-1/2
Amiben............ .amiben............ 2 to 3 PrE 1-1/2 to 2
amitrole.......... 2 to 10 PoE 1/2 to 1
Balan ............ .benefin .......... 3/b to 1-1/2 PPI it to 5
Banvel............ .dicamba .......... l/U to it PrE, PoE 3 to 12
Bladex............ .cyanazine ........ 1 to U PrE 2 to 3
Caparol .......... .prometryne........ 1 to 3 PrE 2 to it
Casoron .......... .dichlobenil . . . . 2 to 6 PrE, PoE 2 to 6
Chloro IPC, Furloe . .chlorpropham (CIPC)i 2 to 8 PrE 1/2 to 1
Cobex ............ .dinitramine . . . .1/3 to 2/3 PPI 3 to 8
Dacthal .......... .DCPA.............. 6 to 10 PrE 2 to 3
Dowpon, Basfapon. . .dalapon .......... 5 to 10 PoE 1/2 to 1
Dymid, Enide. . . . .diphenamid........ it to 6 PrE 3 to 6
2,i+-D l A  to 3 PrE,PoE 1
Eptam, Eradicane. . .EPTC.............. 2 to it PPI 1-1/2 to 2
Hyvar-X .......... .bromacil.......... k to 20 PrE 2 to 18
Karmex............ .diuron............ 2 to k PrE 3 to 6
KnoxweedA........ .EPTC + 2 ,U-D. . . . . . . PrE 1 to 2
Lasso ............ .alachlor.......... 2 to k PPI, PrE 1 to 2
Lorox ............ •linuron .......... 1/2 to 3 PrE, PoE 2 to i+
Maloran, Bromex . . .chlorbromuron . . .1 to 6 PrE, PoE 2 to k
Outfox............ .cyprazine ........ 3 A  to 1 PoE 2 to 6
Paraquat.......... .paraquat.......... 1/2 to 1 PoE 1
Planavin.......... .nitralin.......... 1/2 to 1-1/2 PPI, PrE 3 to 6
Pramitol.......... .prometone ........ 10 to 25 PrE 2 to 18
Preemerge ........ .dinoseb (dinitro) 6 to 9 PrE, PoE 1
Prefar, Pre-San, 
Betasan .......... .bensulide ........ A  to 6 PrE 1 to 2
Princep .......... .simazine.......... ,1 to k PPI, PrE 2 to 8
Pyramin .......... .pyrazon .......... ,2 to U PrE 1 to 2
Ramrod............ .propachlor........ , b to 6 PrE 1 to 1-1/2
Sencor............ .metribuzin........ .1/8 to 1 PrE 1 to it
255
Solo^-/............ -
propham. . . . PrE 1 to 1-1/2
Sutan + .......... . .2 to It PPI 1-1/2 to 2
Tandex............ . .3 to 25 PrE 2 to 18
Telvar............ . .1 to PrE 2 to 6
Tillam............ . .3 to 5 PPI 1-1/2 to 2
TOK . . * ........ PoE 1 to 2
Tordon............ . .1/1+ to 2 PoE 2 to 18
Treflan .......... . .1/2 to 1 PPI 3 to 6
Vernam............ . .2 to h PPI, PrE 1 to 2
1/ Normal Illinois conditions, medium-textured soil.
2/ Generic equals the coined name approved "by the Weed Science Society of Amer­
ica .
3/ PPI equals preplant incorporated; PrE, preemergence; PoE, postemerge. 
h_/ A mixture; the most-persistent ingredient is underlined.
M .D . McGlamery 
E .L . Knake
Extension Agronomists
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The Toxicity o f Herbicides
Toxicity is the capacity of a substance to produce injury. The toxic action of 
greatest concern is the lethal dosage (LD). This action can be immediate (acute) 
or it can be accumulative (chronic). Results of tests with animals show that tox­
icity of a given substance varies with species, age, sex, and nutritional status 
of the animal and also with the route of administration (internal--stomach, lungs; 
or external--dermal).
Before companies are granted clearances, they are required to do several types of 
toxological tests on their compounds. They conduct mutagenic and teratogenic 
tests by progeny and litter testing. They also conduct acute, subacute, and 
chronic toxicity tests. One of the most useful expressions of acute lethal toxic­
ity is the LD5 0 . LD50 represents the average lethal dosage (LD) per unit of body 
weight required to kill one-half (50 percent) of a large test population. Toxic­
ity must, of necessity, be tested on animals rather than people. This creates 
some question when the results are applied to humans.
The usual test animals are white rats, but mice, rabbits, and dogs are sometimes 
used. The most common LD^q expression represents the acute oral toxicity, that 
is, the single internal dosage necessary to kill one-half of the test animals. 
The acute oral toxicity has limitations because it represents only the immediate 
toxicity of an internal dosage and not the chronic, accumulative effects of any 
skin absorption or irritation. Few herbicides, however, are absorbed rapidly 
through the skin, and most herbicides do not accumulate in the body to a toxic 
level. Some, however, such as Ramrod, do cause skin irritation.
LD50 values are expressed in terms of milligram of chemical per kilogram of body 
weight (mg/kg). Some conversion factors to convert common terms are:
1 ounce = 28.38 grams = 28,380 milligrams 
1 kilogram = 1 , 0 0 0 grams = 2 . 2  pounds «
mg/kg x 0.0016 = ounces/hundredweight or -1/. = ounces/hundredweight
mg/kg x 0.0030 = ounces/180 pounds .
Therefore an LD50 of 1 , 0 0 0 mg/kg would be 3 ounces of material per 180 pounds of 
body weight, while LD50 values of 100 and 10 would be 0.30 and 0.03 ounce per 
180 pounds respectively. Since toxicities depend on body weight, it would take 
only one-third of this amount to be lethal to a 60-pound child and five times as 
much to kill a 900-pound animal.
The LD50 values are expressed on the basis of active ingredient. If a commercial 
material is only 50 percent active ingredient, it would take two parts of the 
material to make one part of the active ingredient. In some cases chemicals mixed 
with the active ingredient (adjuvants) for formulating a pesticide may cause the 
toxicity to differ from that of the active ingredient alone. For example, the 
LD50 of 2,4-D acid is 320 mg/kg, while that of the ester formulations is 500 to 
600.
257
The persistence of herbicides is an important factor in herbicide toxicity. A 
relatively toxic material that is not easily broken down is potentially more 
hazardous than one that decomposes rapidly after application. Soil persistence of 
herbicides is discussed in Agronomy Fact No. W-22a.
Sodium arsenite is one of the most toxic herbicides. It is a relatively old ma­
terial that has been quite effective as a sterilant. It would-be advisable, espe­
cially around the house, to use more recent, less toxic materials wherever possi­
ble. Sodium arsenite has caused more deaths than any other herbicide.
Pesticides must be handled and stored carefully. Pesticides should be stored only 
in properly labeled original containers. They should be kept where children can­
not reach them. Empty containers should be destroyed or disposed of where chil­
dren and animals cannot find them. Though the LD50 of some herbicides indicates a 
relatively low toxicity, it is well to form the habit of handling all pesticides 
carefully.
Proper precautions should be taken where livestock graze treated areas or are fed 
crops from treated areas. Although a certain herbicide may not be very toxic to 
animals, some residue may occur in the meat or milk. Treated pastures should not 
be grazed by dairy animals for seven days after they have been treated with 2,4-D. 
Questions associated with 2,4-D toxicity in forage or food crops are discussed in 
Fact Sheet W-23.
The acute oral LD50 values for the active ingredient of some common herbicides are 
given in Table 1 and Table 2. Remember: The lower the LRrq value, the greater the 
toxicity. A common standard for comparison is aspirin, which has an LD5q of 1,200 
mg/kg or table salt which has 3,320.
The toxicity ratings for the various LD50 values are as follows:
Rating LD50 Probable lethal dose for man
Highly toxic 1-50 A few drops to 1 teaspoon
Moderately toxic 50-500 1 teaspoon to 2 tablespoons
Slightly toxic 500-5,000 1 ounce to 1 pint
Practically nontoxic 5,000-15,000 1 pint to 1 quart
Relatively harmless 15,000+ 1 quart +
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Table 1. Herbicides Classed as Highly (1-50) or Moderately (50-500) Toxic
Name Acute Oral LD50
Commonl/ Trade Mg/Kg 0z/180-lb. man
1-50
sodium arsenite Many 10-50 .03-.15.
PCP Penta, others 27-80 .08-.24
dinoseb (dinitro) Preemerge
Sinox
5-40 .0 2 - . 1 2
Aqualin 46 .13
endothall Endothal 
Aquathol 
Hydrothol
51-2061/ .15-.62
50-500
allyl alcohol 64 .19
paraquat Paraquat 150 .45
bromoxynil Brominal
Buctril
190 .57
cyanazine Bladex 334 1.04
2,4-D Many 300-1,000!/ 0.9-3.0
diquat Diquat 400 1 . 2 0
2,4-DB Butyrac
Butoxone
300-1,0001/ 0.9-3.0
2,4,5-T-/ Many 300-1,000!/ 0.9-3.0
silvex Kuron
Weedone 2,4,5-TP 375 1 . 1 2
T7 Common Name = name approved by Weed Science Society of America. 
2/ Varies with formulation; i.e. acid, amine, ester, salt.
3/ Usage has been restricted (1970).
259
260 Table 2. Toxicity of Herbicides
Name Chemical
Acute
oral
Skin 
irri -
Common!/ Trade Producer class ld50 tation+Z Use£/
A-820 (dibutalin) Amex 820 Amchem dinitroaniline 1 , 0 0 0 Fc
acrolein Aqualin Shell aery1aldehyde 46* S Aq
alachlor Lasso Monsanto acetanilide 1 , 2 0 0 Fc
ametryne Evik CIBA-Geigy triazine 1 , 0 0 0 Fc
amitrolel/ Amizol
Cytrol Amitrol-T
Amchem
American Cyan amid
triazole 2,500 Br, Ss
AMA Many Cleary, Vineland organic arsenical 600 Tf
AMS Animate-X DuPont inorganic 3,900 M Br, Fr
atrazine AAtrex CIBA-Geigy triazine 3,080 Fc, Ss, Vg
benefin Balan Elanco dinitroaniline 1 0 ,0 0 0+ Fc, Tf, Vg
bentazon Basagran BASF benzothiadiazone 1 , 1 0 0 M Fe
bensulide Betasan
Prefar, PreSan
Stauffer sulfonamide 770 Vg, Tf
bifenox Modown Mobil diphenyl ether 4,600 Fc
bromacil Hyvar-X DuPont uracil 5,200 M Ss
bromoxynil Brominal
Buctril
Amchem
Rhodia
benzonitrile 190* M Fc, Tf
butylate Sutan+, Sutan Stauffer thiocarbamate 4,500 Fc, Vg
cacodylic acid Phytar 560 
Silvisar 510
Ansul organic arsenical 830 Ns
calcium arsenate Many Many inorganic arsenical 35* M Tf
CDDA (allidochlor) Randox Monsanto acetamide 700 M Fc, Vg
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Table 2, continued
Name Chemical
Acute
oral
Skin
irri' 2/ tation—' 3/Common 1/ Trade Producer class ld50 Use
endothall Endothal Pennwalt phthalic acid 125-200* S Aq, Vg
EPTC Eradicane • 
Eptam
Stauffer thiocarbamate 1,360 Fc, Vg
ethiolate 
§ cyprazine
Prefox 2/ Gulf thiocarbamate 542 Fc
fenac (chlorfenac) Fenac Amchem phenylacetic acid 1,780 Aq, Fr, Ss
fenuron-TCA Urab General Chemical phenylurea 4,000 M Br, Ss
fluchloralin Basalin BASF dinitroaniline 1,550 Fc
fluorodifen Preforan
Soyex
CIBA-Geigy 
Nor-Am
diphenyl ether 15,000 Fc
glyphosate Roundup Monsanto phosphono-glycine 4,320 Fc, Ss
HCA HCA General Chemical chloro-acetone 1,290 M Ss
isopropalin Paarlan Elanco dinitroaniline 5,000 Vg
karbutilate Tandex Niagara phenyurea-carbamate 3 , 0 0 0 Ss
linuron Lorox DuPont phenylurea 1,500 M Fc, Vg
MCPA, MCPB Many Rhodia, Amchem phenoxy acid 650-700 Fc, Vg
mecoprop (MCPP) Mecopex 
Mecopar
Morton, Rhodia phenoxy acid 650 Tf
metobromuron Patoran Cl BA phenylurea 3,000+ M Vg
metribuzin Sencor Chemagro triazine 1,930 Fe
monuron Telvar DuPont phenylurea 3,600 M Vg
monuron-TCA Urox Allied Chemical phenylurea-TCA 2,300 Ns, Ss
MSMA Daconate 
Ansar 529, 170
Diamond Shamrock organic arsenical 1,800 Fr, Ss, Tf
naptalam (NPA) Alanap, SoloV Uniroyal phthalic acid 1,770 Fc, Vg
nitralin Planavin Shell dinitroaniline 2 ,0 0 0+ Fc, Vg
nitrofen TOK Rohm § Haas diphenyl ether 1,470 M Vg
oryzalin Surflan Elanco dinitroaniline 1 0 , 0 0 0 Fc
262 Table 2, continued
Name Chemical
Acute
oral
Skin 
irri- 
tat ion 3/Common 1/ Trade Producer class LDS0 Use
CDEC (sulfallate) Vegadex Monsanto thiocarbamate 850 M Vg
CG-10832 (prof luralin') Tolban CIBA-Geigy dinitroaniline 2 , 2 0 0 Fc
chloramben Amiben
Vegiben
Amchem benzoic acid 3,500 Fc, Vg
chlorbromuron Maloran
Bromex
CIBA-Geigy
Nor-Am
phenylurea 2,150 Fc
chloroxuron Tenoran 
Norex
CIBA-Geigy
Nor-Am
phenylurea 3,700 Fc, Fr, Vg
chlorpropham (ClPC) Chloro-IPC
Furloe
PPG Industry pheny1carbamate 3,800 Fc, Fr, Vg
copper sulfate Cutrine 
Bluestone
Many metallic sulfate 300* Aq
cyanazine Bladex Shell triazine 334* Fc
cyprazine Outfox Gulf triazine 1 , 2 0 0 Fc
dalapon Dowpon M 
Basfapon
Dow
BASF
aliphatic acid 970 M Fc, Fr, Ss, Vg
DCPA (chlorthal) Dacthal Diamond Shamrock terephthalic acid 3,000+ Fc, Fr, Tf, Vg
dicamba Banvel Velsicol benzoic acid 1,040 Br, Fc, Tf
dichlobenil Casoron Thompson Hayward benzonitrile 3,160 Aq, Fc, Fr, Ss
dinoseb (DNBP) 
"dinitro"
Preemerge 
Sinox PE 
Dow General
Dow dinitrophenol 5-40** M Fc, Vg
dinitramine Cob ex U.S. Borax dinitroaniline 3,000 Fc
diphenamid Dymid
Enide
Elanco
Tuco
phenylamide 1,050 Fc, Fr, Vg
diquat Diquat Chevron pyridilium 400* S Aq
diuron Karmex DuPont phenylurea 3,400 Fr, Vg, Ss
DSMA Many Ansul organic arsenical 600 Fr, Ss, Tf
EL-103 Spike Elanco thiadiazole-phenylurea 600 Ns, Ss
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Table 2, continued
Acute Skin
Common1/
Name
Trade Producer
Chemical
class
oral
LD50
irri­
tation 2/ Use 3/
paraquat Gramoxone Chevron pyridilium 150* M Fc, Ns, Ss, Vg
Paraquat
pebulate Tillam Stauffer thiocarbamate 1 , 1 2 0 Vg
PCP Penta Dow pent ach1oropheno1 27* Ns, Ss
picloram Tordon Dow picolinic acid 8 , 2 0 0 Br, Ss
prometone Pramitol CIBA-Geigy triazine 1,750 Ss
prometryne Caparol CIBA-Geigy triazine 3,750 Fc
pronamide Kerb Rohm § Haas di ch lo rob en z ami de 5,620 Fc
propachlor Ramrod Monsanto acetanilide 1 , 2 0 0 M Fc, Vg
propazine Milogard CIBA-Geigy triazine 5,000 Fc
prynachlor Basamaize BASF acetanilide 1,500 M Fc
pyrazon Pyramin BASF pyridazone 2,500 M Vg
siduron Tupersan DuPont phenylurea 7,500 M Tf
silvex Kuron Dow phenoxy acid 375 Aq, Br, Tf
Weedone 2,4,5-TP Amchem
simazine Princep CIBA-Geigy triazine 5,000+ Fc, Fr, Ss, Vg
sodium arsenite Many Many inorganic arsenical 10-50** Ss
sodium borate Borascu § others Many inorganic 2 , 0 0 0 M Ss
sodium chlorate Many Many inorganic 1 , 2 0 0 M Ss
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Table 2, continued
Common1/
Name
Trade Producer
Chemical
class
Acute
oral
LDso
Skin 
irri­
tation hi Use5/
terbacil Sinbar DuPont uracil 5*000+ Fr
terbutol Azak Hercules me thy1carbama te 15,000+ Tf
terbutryne I gran CIBA-Geigy triazine 3,320 Fc
trifluralin Treflan Elanco dinitroaniline 3,700 Fc, Vg
TCA Sodium TCA Dow acetic acid 3,370 Ss
vemolate Vemam Stauffer thiocarbamate 1,780 Fc
2,3,6-TBA Benzac
Trysben
DuPont
Amchem
benzoic acid 750 Ss
2,4-D Many Many phenoxy acid 300-1,000 Br, Fc, Tf, Vg
2,4-DB Butyrac
Butoxone
Amchem
Rhodia
phenoxy acid 300-1,000 Fc
2,4,5-T-/ Many Many phenoxy acid 300-1,000 Br
by Weed Science Society 
of America
17
**highly toxic 
^moderately toxic 
M = mild skin irritant 
S = severe skin irritant
Aq = aquatic 
Br = brush 
Fc = field crops 
Fr = fruits
4/ Usage restricted (1973)
Ns = non selective 
Ss = soil sterilant 
If = turS 
Vg = vegetables
M.D. McGlamery 
E.L. Knake
Extension Agronomists
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Weed Control Guide
This guide fo r using herbicides is based on research  
results a t the U niversity  of Illinois A gricu ltu ra l E xperi­
m ent Station , o th e r experim ent stations, and  the U .S. 
D ep artm en t of A griculture. A lthough no t all herbicides 
com m ercially available are m entioned, an  a ttem p t has 
been m ade to include m aterials th a t were tested and 
showed prom ise for controlling weeds in  Illinois. C on­
sideration was given to the soils, crops, and  weed p ro b ­
lems of the state.
R ainfall, soil type, and m ethod  of app lication  in ­
fluence herbicide effectiveness. U n d er certa in  conditions 
some herbicides m ay dam age crops to w hich they are 
applied. In  some cases chem ical residues in  the soil m ay 
dam age crops grow n later.
W hen deciding w hether to  use a  herbicide, consider 
bo th  the risk involved in using the herbicide and  the 
yield losses caused by weeds. I f  you do no t have m uch of 
a weed problem  and  if cu ltivation  and o th er good cu l­
tu ra l practices are adequate  fo r control, do not use 
herbicides. M uch  of the risk can be decreased by follow­
ing these precautions:
Caution
•  Use herbicides only on those crops for w hich they 
are specifically approved and  recom m ended.
•  Use no m ore than  recom m ended am ounts. A pply­
ing too m uch herbicide m ay dam age crops, m ay  be u n ­
safe if a crop is to be used fo r food or feed, and is costly.
•  A pply herbicides only a t tim es specified on the label. 
Observe the recom m ended intervals betw een trea tm en t 
and  pastu ring  or harvesting  of crops.
•  W ear goggles, rubber gloves, and o th er protective 
clothing as suggested by the label. Some individuals are 
m ore sensitive th a n  others to certa in  herbicides.
•  G uard  against possible in ju ry  to nearby  susceptible 
p lants. D roplets and vapors from  2,4-D, M C PA , 2,4,5-T, 
and  dicam ba sprays m ay d rif t fo r several h und red  yards. 
T ake  care to p reven t dam age to  such susceptible crops 
as soybeans, grapes, and  tom atoes. I f  it is necessary to 
spray  in the vicinity  of such crops, the am ine form  of 
2,4-D is safer to use th a n  the volatile ester form , b u t 
even w ith  the am ine form , spray  m ay d rift to susceptible 
crops. T o  reduce the chance of dam age, calib rate  and 
operate  sprayers a t  low pressure w ith  tips th a t deliver 
large droplets and  h igh gallonage ou tpu t. Spray only on 
a  calm  day  o r m ake sure a ir is no t m oving tow ard  sus­
ceptible crop p lants and  ornam entals. Some farm  lia­
bility insurance policies do no t cover crop dam age 
caused by the ester fo rm  of 2,4-D.
•  A pply herbicides only w hen all anim als and  persons 
no t d irectly  involved in  the application  have been re ­
moved. Avoid unnecessary exposure.
•  R e tu rn  unused herbicides to a  safe storage place 
prom ptly . Store them  in  original containers, aw ay from  
unauthorized  persons, p articu larly  children.
•  Properly  dispose of em pty  herbicide containers. 
R inse and punc tu re  m eta l containers and  hau l them  to 
a  san itary  landfill. H au l p ap er containers to  a san itary  
landfill or bu rn  them .
•  Since m anu fac tu re rs’ form ulations and  labels are  
sometimes changed and  governm ent regulations m odi­
fied, always refer to the m ost recent p ro d uc t label.
This guide is fo r your inform ation . T h e  U niversity  of 
Illinois and  its agents assume no responsibility fo r results 
from  using herbicides, w hether o r no t they  are used ac­
cording to the suggestions, recom m endations, o r d irec­
tions of the m anu fac tu re r o r any governm ental agency.
Cultural and Mechanical Control
P lan  your weed control p rog ram  to  fit your situation  
and desires. Be p rep ared  to m odify your plans as re ­
qu ired  during  the season. M ost weed control program s 
com bine good cu ltu ra l practices, m echanical weed con­
trol, and  herbicide applications. If  weeds are no t serious, 
herbicide applications m ay no t be needed.
G ood cu ltu ra l practices include good seedbed p re p a ­
ra tion , adequate  fertility , op tim um  stands, op tim um  
row w idth, and  p ro p er seeding date.
P repare  a  uniform , w eed-free seedbed to help  dis­
courage weed grow th  and encourage corn and soybean 
germ ination . In co rp o ra tio n  of p rep lan t herbicides 
should be a p a r t  of norm al seedbed p repara tion . E x ­
cessive p rep lan t tillage m ay intensify  soil crusting.
P lan ting  in relatively w arm  soils helps soybeans and  
corn com pete b e tte r w ith  weeds. Good weed control 
during  the first three to five weeks is extrem ely  im ­
p o rta n t fo r bo th  corn  and soybeans. I f  weed control is 
adequate  during  th a t  period, corn and soybeans will 
usually com pete quite well w ith  m ost of the  weeds th a t 
begin grow th later. O p tim um  row w idth  and p lan t 
populations also help discourage weed growth.
N arrow  rows will shade the centers faster and  help 
the crop com pete b e tte r w ith  the weeds. T here  is in ­
terest in  drilling  soybeans in  narrow  rows, b u t i t  is
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usually  p referab le  to  keep rows wide enough to use cul­
tivation  as required . P resen t herbicides don’t control 
all the weeds adequate ly  and  consistently enough to 
give up  the op tion  of cultivation .
E arly  cultivations are  m ost effective w hen weeds are 
small. Use the ro ta ry  hoe afte r weed seeds have germ i­
nated , b u t before the m ajo rity  of weeds have em erged. 
O p era te  the ro ta ry  hoe a t 8 to 12 miles per h o u r and 
w eight it enough to stir the soil and  kill the tiny  weeds. 
R o ta ry  hoeing also aids crop em ergence if the soil is 
crusted.
Even though  you have used a  preem ergence or p re ­
p la n t herbicide, if it appears doubtfu l th a t it will give 
adequate  control, use the ro ta ry  hoe while weeds are 
still small enough to  be controlled.
R ow  cultivators should also be used while weeds are 
small. T hrow ing  soil in to  the row  can help sm other 
small weeds, b u t be certa in  not to cover the crop. If a 
banded  herbicide has given adequate  weed control in 
the row, use shields to p reven t soil m ovem ent in to  the 
row  du ring  the first cultivation . C u ltivate  shallow  to 
p reven t root p run ing . Avoid excessive ridging as it m ay 
h inder harvesting  and encourage erosion.
Preem ergence o r p rep lan t herbicides m ay provide a 
convenient and  econom ical m eans of early  weed control, 
thus allowing delayed and  faster cultivation. Some fa rm ­
ers elim inate some cultivations by broadcasting  herb i­
cides. If  weeds are controlled  there is little need for 
cu ltivating  unless the soil is crusted.
Chemical Weed Control
P lan  your chem ical weed control p rogram  to fit your 
soil, crops, weed problem s, farm ing  operations, and 
personal desires. Be p repared  to m odify your plans as 
requ ired  du ring  the season. H erbicide perform ance de­
pends on the w eather and  on wise selection and  app lica­
tion  of the herbicide. Y our decision to use a herbicide 
should be based on the n a tu re  and  seriousness of your 
weed problem , as well as your preference fo r a lternative 
m ethods and  tim es for controlling  weeds.
C orn  o r soybeans m ay occasionally be in ju red  by 
some of the herbicides w hich are  cleared for use on 
them . C rop  tolerance ratings fo r the various herbicides 
are given in the table on page 14. Usually the benefits 
from  weed control are m uch  g rea te r than  the adverse 
effects from  herbicides. C orn  o r soybeans th a t are u n der 
stress from  soil crusting, dep th  of p lanting , o r adverse 
w eather are m ore subject to herbicide injury . P lan ts th a t 
are in ju red  by a herbicide are likely to be m ore subject 
to disease.
A pply the herbicide a t the tim e specified on the label. 
M ost preem ergence herbicides should not be applied 
a fte r  the  crop has em erged. Be sure to select and  apply 
the rig h t herbicide ra te  to  reduce the risk of crop in ­
jury . T he application  ra te  fo r some herbicides varies
greatly  w ith  soil tex tu re  and  organic m a tte r  (see herb i­
cide application  section on page 3 ) .
You m ust also consider the kinds of weeds likely to be 
present. T he herbicide selectivity table a t  the back of 
this guide lists the  various herbicides and the relative 
control of various weeds. M ost soybean herbicides do 
no t give adequate  control of some broadleaf weeds. If 
a serious broad leaf infestation  is expected, it m ay be 
wise to p lan t corn since some of the corn herbicides are 
m ore effective on broadleaf weeds.
C rop  p lan ting  in tentions fo r the nex t season m ust 
also be considered. W here h igh rates of atrazine are 
used, such as to control quackgrass, you should not 
p la n t soybeans, small grains, alfalfa, o r vegetables the 
following year. If  you are  considering p lan ting  w heat 
a fte r soybeans be sure th a t the application  of T reflan  
o r sim ilar herbicide is accurate , uniform , and sufficiently 
early  to reduce the risk of w heat injury .
Several herbicides have m ore than  one trade  nam e.
Names of Some Herbicides
T rad e  C om m on (generic)
A A tra m .............................................a trazine plus p ropach lo r
A A trex, A tr a z in e ............................................................ a trazine
A m ib e n ......... ..............................................................chloram ben
B a n v e l................................................................................. d icam ba
B asagran ..........................................................................bentazon
B lad ex ...............................................................................cyanazine
Butoxone, B u ty ra c ............................................................2,4-DB
C o b e x .......................................................................... d in itram ine
Dyanap, Ancrack, K leen -K ro p . . . .  nap ta lam  plus dinoseb
E ptam , E ra d ic a n e .............................................................. E P T C
E v ik ....................................................................................am etryne
Furloe, Chloro I P C ............................................ch lorpropham
K n o xw eed ...................................................E P T C  plus 2,4-D
L a s s o ....................................................................................a lachlor
L o ro x ......................................................................................linuron
M alo ran , B rom ex ..............................................ch lorbrom uron
O u tfo x ...............................................................................cyprazine
P a r a q u a t ..........................................................................p a ra q u a t
P la n a v in ...............................................................................n itra lin
Prem erge, Sinox P E .........................................................dinoseb
Preforan , S oyex ......................................................... fluorodifen
P re fo x ..................................................e th io late  plus cyprazine
P r in c e p ...............................................................................simazine
R a m ro d .......................................................................... p ropachlor
Sencor, L ex o n e ............................................................m etribuzin
(severa l)....................................................................................2,4-D
S olo .......................................... n ap ta lam  plus ch lorpropham
S u rf la n .................................................................................oryzalin
Sutan , S u t a n + .................................................................bu ty late
T eno ran , N o re x ....................................................... ch loroxuron
T o lb a n .............................................................................p rofluralin
T r e f l a n ............................................................................ triflu ralin
V e r n a m ............................................................................ vernolate
266
Some herbicides have d ifferen t form ulations and con­
cen trations under the same trad e  nam e. W here trade  
nam es are used in this publication , no endorsem ent is 
im plied, nor is d iscrim ination  m ean t against sim ilar 
products.
Herbicide Application Rates
W here trade names are used in this publication, rates 
refer to the am ount of com m ercial p roduct. W here com ­
m on or generic nam es are used, rates refer to the am ount 
of active ingredient unless a form ulation is stated. U n ­
less otherwise stated, rates are given on a broadcast basis.
T he perform ance of some herbicides is influenced con­
siderably by the organic-m atter content of soil. You 
can estim ate the organic-m atter content of most Illinois 
soils by using the “Color C h art for Estim ating O rganic 
M atte r in M ineral Soils in Illinois” (A G -1941), avail­
able from your county extension adviser or the Publi­
cations Office, College of A griculture, University of 
Illinois, U rbana, Illinois 61801. For a m ore precise deter­
m ination  of organic m atter, obtain a laboratory analysis.
A fter you know the approxim ate organic-m atter con­
tent of soil, T able 1 can be used for selecting herbicide 
rates. U sing this guide should help you select rates to 
provide adequate weed control and minimize herbicide 
residue.
Table 1. — Suggested Herbicide Rates for Illinois Soils
Percent Pounds of active ingredient per acreorganic atrazine linuron chlor- Metri-matter cyanazine bromuron buzin
1 1.6 1 .2° 1/2 C 34 c 3X °2 1 .6 2.0 1 1 / 2 %3 2.4 3.0 1 1 /2 2)4 Vi4 3.2 3.6 2 b 3b %5 + 4 .0 ' b 4.0 2 / 2 -3b 3%b 3/4
Commercial formulation per acre
AAtrex Bladex Lorox Maloran or Bromex 50WP
Sencor80WP 80WP 50WP 50WP
1 2 w 1° 1 / 2 C 34 c2 2 21/2 2 3 3/43 3 3 / 4 3 4/2 14 4 4 / 4b 6b 1 / 45 + 5 a, b 5 5-6b 7 / 2 b I /2
a Do not follow with any crop except corn or sorghum the next growing season.b Best adapted to soils with less than 4 percent organic m atter. Consider another herbicide or a herbicide combination.0 Rates are for silt loam soils. Refer to text and labels for information on sandy soils.
T able 2 lists the am ount of com m ercial herbicides to 
apply per acre for liquids or granules. For band applica­
tions, you should use the same am ount of active in­
gredient of comm ercial p roduct per treated  acre as used 
in broadcast applications. However, for band application 
the total am ount of herbicide used per field acre will be 
less because you do not trea t the entire field. Use the
following form ula for calculating the am ount of herbicide 
needed for band applications for various row spacings.
band w idth  (inches). . . . _ , ,---------- r n — -r-— i— / X  broadcast ra te  =  ra te  per heldrow w idth  (inches)v ' acre
Exam ple: W ith a 36-inch row spacing and  a  12-inch 
band, you will cover one-third  (0.33) of the total field. If  
the broadcast rate  is 30 pounds of granules per acre and 
the field size is 80 acres, then you will need 10 pounds of 
granules per field acre or 800 pounds for the 80-acre field. 
To calibrate g ranu lar applicators refer to  the ow ner’s 
m anual and to Illinois Extension C ircu lar 1008, Cali­
brating  and A djusting G ranu lar Row  A pplicators (see 
page 13 for o ther publications and  w here to obtain 
th e m ).
Table 2. — Amount" of Commercial Product To Apply per Treated Acre
Herbicide Sprayb Granulesb
AAtram Corn 21-30 lb. (20G)Atrazine 80W 2/2-334 lb. (80 WP)AAtrex 2-3 qt. (4 DL)Bladex 1/2-5 lb. (80 WP) 8-27 lb. (15G)Eradicane % gal. (6 EC)Knoxweed 2 qt. (6 EC) 20 lb. (14G)Lasso 2-3/2 qt. (4 EC) 16-26 lb. (15G)Ramrod 6-9 lb. (65 WP) 20-30 lb. (20G)Sutan + % gal. (6 EC) 40 lb. (10G)
Amiben
Soybeans
6 qt. (2 S) 30 lb. (10G)Cobex H qt. (2 EC)Lasso 2 -3 /  qt. (4 EC) 16-26 lb. (15G)Lorox0 1-6 lb. (50 WP)Maloran, Bromex0 2-8 lb. (50 WP)Planavin H - 2  lb. (75 WP)Preforan, Soyex 5-6 qt. (3 EC)Sencor0 3 4 -D4  lb. (50 WP)Solo 4-8 qt. (4 EC) 20-40 lb. (20G)Treflan /2-1/4 qt- (4 EC) 10-25 lb. (5G)Vernam 114-2 qt. (6 EC) 20-30 lb. (10G)
a Rates vary with soil texture and organic m atter. Low rates are used on light-textured soils with low organic m atter. Refer to Table 1, the text, and labels for exact rates for differing conditions.b Active ingredient and formulation indicated in parentheses. Active in­gredient is expressed as percent for wettable powders (WP) and granules (G ), and in pounds per gallon for emulsifiable concentrates (E C ), water dispersible liquids (D L), and solutions (S).c Rates are for silt loam to silty clay loam soils. Crop injury can occur on sands and sandy loam soils. Refer to label for rates and precautions for sandy soils.
Calibration of Spray Equipment
A pplication equipm ent m ust be calibrated properly. 
T he following m ethod is recom m ended for calibration of 
spray equipm ent. I t  can be used for boom , band, drop- 
nozzle, and directed application spraying. O nce you leam  
this m ethod, calibration can be checked quickly and  
easily.
S tep  I. Select and determ ine an  appropria te  ground 
speed. M easure a distance of 176 feet under existing field 
conditions and determ ine the tim e in seconds to travel 
176 feet.
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Speed (MPH) = ____________________120___________________Time (seconds) to travel 176 feet
If it takes 24 seconds to travel 176 feet, your ground 
speed is 120 -f- 24 =  5 miles per hour.
Step 2. Determine the suggested sprayer application 
volume in gallons per acre (GPA) from the herbicide 
label or printed recommendations. (Application volume 
is the gallons of water plus herbicide applied per treated 
acre.)
Step 3, Use the following formula to determine the 
nozzle flow rate required:
GPM = GPA X MPH X W5,94c1
GPA =  gallons per acre (Step 2)
GPM =  gallons per minute of nozzle flow rate 
MPH =  miles per hour (Step 1)
W =  width (inches) of nozzle pattern
boom spraying: W =  nozzle spacing 
band spraying: W — band width 
drop-nozzles: W =  width sprayed per nozzle2
Example: To broadcast apply 20 gallons per acre at a 
speed of 5 miles per hour with a nozzle spacing on the 
boom of 20 inches will require a nozzle flow rate of 
0.337 gallon per minute or 43 ounces per minute.
GPM = 20 X 5 X 20 5,940 0.337
Example: To apply a 14-inch band at a speed of 5 
miles per hour using an application volume of 10 gallons 
per treated acre will require a nozzle flow rate of 0.118 
gallon per minute.
GPM 10 X 5 X 14 ““ 5,940 0.118
Step 4. Select and install the proper nozzle tips which 
have the flow rate determined in Step 3 when operating 
within the recommended pressure range.
Step 5. Partially fill the sprayer tank with water and 
operate the sprayer at a pressure within the recommended 
pressure range. Place a container under each nozzle and 
check if all nozzles are delivering uniform volumes. Re­
place all nozzle tips that vary more than 5 percent from 
the mean flow rate for the nozzle size.
Step 6. Measure the nozzle flow rate by collecting the 
water from a nozzle. Compare the amount collected with 
that determined in Step 3 (ounces per minute =  gallon 
per minute X 128 ounces per gallon).
Step 7. Adjust the pressure and repeat Step 6 until the 
amount collected is the same as that required in Step 3. 
If the pressure required is not within the recommended 
range, you must recalibrate by selecting a different appli-
1 C an  be ro u n d ed  to  6,000 w ith  a  1 p e rc en t loss in  accuracy.
2 I f  two nozzles a re  d irec ted  in to  one row, th en  w id th  per 
nozzle is one-half of spray  w id th .
cation volume (Steps 2 and 3), by using a different 
ground speed (Step 1), or by changing size of nozzles 
(Step 4). It is important that the final pressure be within 
the recommended pressure range.
Step 8. Add the correct amount of herbicide needed 
for each tankful to a partially filled sprayer. Never place 
herbicide concentrates in an empty spray tank. Finish 
filling the spray tank with water.
Step 9. Operate the sprayer at the ground speed de­
termined from Step 1 and the pressure determined from 
Step 7. After spraying a known number of acres, check to 
verify that the proper application is being disbursed.
Step 10. Periodically recalibrate the sprayer by repeat­
ing Steps 6 and 7. If the flow rate has changed over 10 
percent, it is probably time to change the nozzle tips.
Additional information related to calibrating herbicide 
spraying equipment can be found in Illinois Extension 
Circular 1038, Calibrating and Maintaining Spray Equip­
ment, and Circular 1047, Band Spraying Preemergence 
Herbicides, listed on page 13.
Herbicide Combinations
Herbicides are often combined to control more weed 
species, reduce herbicide carryover, or reduce crop in­
jury. Some combinations are sold as a “package mix” 
while others are tank-mixed. Tank mixing allows you to 
adjust the ratio to fit local weed and soil conditions. 
Tank mixes should be registered with the EPA and mix­
ing information should either be on the label of one of 
the components or appear as supplemental information. 
If you use a tank mix, you must follow restrictions on all 
products used in the combination.
Mixing problems sometimes occur when mixing emulsi- 
fiable concentrate (EC) formulations with wettable pow­
der (WP) or water dispersible liquid (WDL) formula­
tions. These problems can sometimes be prevented by 
using proper mixing procedures. Wettable powders should 
be added to the tank before EC’s. Preemulsify EC’s by 
mixing with equal volumes of water before adding them 
to the tank. Empty and clean spray tanks often to pre­
vent an accumulation of material on the sides and in 
the bottom of the tank.
Herbicide combinations currently registered are listed 
below. The herbicide listed first is the one which carries 
label or supplemental instructions on mixing. The other 
herbicide’s label may also carry mixing instructions.
Corn
A A trex  +  P rin c e p  (P P I ,  P r e ) 1 .
A m ib en  +  A A trex  (P re )
B anvel +  A A tre x  (P o s t)
B anve l +  L asso  (P re )
B anvel +  2 ,4 -D  (P o s t)
B lad ex  +  A A tre x  (P re )
B ro m ex  +  L asso  (P re )
D o w p o n  +  2 ,4-D  (P o s t)
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Lasso + AAtrex (PPI, Pre)Lasso + Bladex (Pre)Lorox + AAtrex (Pre)Lorox + Lasso (Pre)Lorox + Ramrod (Pre)Paraquat + AAtrex (NT)Paraquat + AAtrex + Lasso (NT)Ramrod + AAtrex (Pre)
Soybeans
Amiben + Lorox (Pre)1 Bromex + Lasso (Pre)Dyanap + Lasso (Pre)Furloe + Lasso (Pre)Lasso + Lorox (Pre)Lasso + Sencor (Pre)Lorox + Lasso (Pre)Maloran + Lasso (Pre)Paraquat + Lorox (NT)Premerge + Amiben (Pre)Premerge + Lasso (Pre)Solo + Lasso (Pre)Vernam + Treflan (PPI)
The U.S. Environmental Protection Agency policy on 
tank-mix and serial applications (combinations in times 
of application) is as follows.
1. All tank mixes and serial applications registered 
with the EPA and stated on EPA-approved labels are 
legal.
2. Intra-state registrations are still legal until 1976. 
However, Illinois law does not allow Illinois registration 
without federal registration.
3. Various tank mixes and serial applications which 
have been tested and are common agricultural practices 
are considered consistent with the label (do not consti­
tute a violation) if: they are not applied at a rate exceed­
ing the label instructions for each herbicide, the label of 
one of the products does not explicitly prohibit such a 
mixture, and if the use is consistent with the label.
The relaxed policy on the third group of combinations, 
those which are not registered with the EPA, does not 
indicate EPA approval for the mixtures. The user and 
applicator assume the risks involved with adverse effects 
such as crop injury, personal injury, mixing and appli­
cation problems, and environmental effects.
Herbicide Incorporation
Some herbicides must be incorporated to reduce sur­
face loss caused by volatilization or photodecomposition. 
Those which are highly volatile need immediate incorpo­
ration. Incorporation of some herbicides may improve 
their performance by placing them in sufficient moisture 
to be absorbed by weeds, thus overcoming some of the 
dependence upon rainfall.
Depth and thoroughness of incorporation depend upon 
type of equipment, depth of operation, speed, soil tex­
ture, and soil moisture. It is important to obtain uniform
1 P P I =  p re p la n t inco rp ora ted , Pre =  preem ergence, Post =  
postem ergence, N T  =  no-till.
distribution, both horizontal and vertical, to prevent 
areas of high and low concentrations which may result 
in injury, residue, or poor control.
The majority of most annual weed seeds germinate in 
the top 1 or 2 inches of soil, so that is where you want 
to place most of the herbicide. The tandem disk is the 
most common implement for herbicide incorporation. 
The disk tends to incorporate herbicides at about half 
the depth at which the disk is operated. Disking twice 
may result in more uniform distribution than disking 
once. The field cultivator has been used for incorpora­
tion, but streaking often results unless you use a drag- 
harrow behind the field cultivator. A disk with less than 
22-inch blades used twice, or disking followed by field 
cultivating has usually given better herbicide distribution 
than using the field cultivator twice.
Speed and depth are important in obtaining satisfac­
tory results with all equipment. Keep in mind that if the 
herbicide is incorporated too deep, its effectiveness may 
be reduced because of dilution.
Corn Herbicides
Preplant Incorporation
Some herbicides are applied before planting to facili­
tate incorporation, but this necessitates broadcast appli­
cation. You can apply preplant herbicides before the busy 
planting season. You can sometimes mix herbicide, insec­
ticide, and fertilizer together and apply at the same time, 
if the chemicals are compatible and the incorporation 
provides the proper placement for each chemical.
AAtrex (atrazine) can be applied within two weeks 
before planting com. The reason for preplant incorpora­
tion of atrazine is to overcome some of the dependence 
upon rainfall. Incorporation should not be too deep.
AAtrex is very effective for control of many broadleaf 
weeds. Control of annual grass weeds is often satisfactory. 
However, AAtrex may not adequately control some an­
nual grasses such as fall panicum, crabgrass, and giant 
foxtail. See further details under the discussion of pre­
emergence applications on page 6.
Sutan+  (butylate) needs immediate incorporation 
and where possible application and incorporation should 
be done in the same operation. Sutan+  is a new formu­
lation of Sutan plus a safening agent to reduce the risk 
of corn injury. Apply and incorporate Sutan +  accurately 
to minimize injury.
Sutan +  is cleared for field, sweet, and silage corn, but 
not for seed com production. Sutan +  is primarily for 
control of annual grass seedlings, but will also suppress 
yellow nutsedge. Most broadleaf weeds are not controlled 
by Sutan+ (see selectivity table on page 14). Broadleaf 
weed control can be improved by a combination of 
Sutan +  with atrazine or with a postemergence applica­
tion of 2,4-D.
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Sutan+  is used alone at the rate of two-thirds of a 
gallon per acre. It is also available as a 10-percent granule 
which is used at 40 pounds per acre. The granular formu­
lation also requires immediate incorporation.
Sutan (butylate) plus atrazine is available as a pre­
mixed wettable powder or can be tank-mixed. The pre­
mixed wettable powder contains 36 percent butylate and 
12 percent atrazine. The suggested rate is 8 V2 to IIV 3 
pounds per acre, depending upon soil and weed prob­
lems. A combination of one-half to two-thirds gallon of 
Sutan +  6E plus l lA  to 2 pounds of AAtrex 80W can be 
tank-mixed. Use the higher rates on soils with over 5 
percent organic matter. Use the higher rate of Sutan on 
heavy infestations of wild cane or nutsedge.
Eptam (EPTC) is chemically related to Sutan, but is 
more active on yellow nutsedge, wild cane, and johnson- 
grass seedlings. Because of the degree of corn injury 
sometimes caused by Eptam, its use on corn has been 
limited. However, the development of chemical “safening 
agents” may revive the usage of Eptam for these problem 
weeds. Eptam is a six-pound-per-gallon formulation and 
the rate for corn is one-half to two-thirds gallon per acre. 
Eptam must be incorporated immediately.
Protect (1,8 naphthalic anhydride) is a seed treat­
ment to protect com from Eptam injury. Use one 2- 
ounce package of Protect for each one-half bushel of 
seed corn. It must be thoroughly mixed so that each 
kernel is completely coated. Do not use a planter box 
treatment.
Eradicane is a mixture of EPTC (Eptam) plus a 
safener for use in field and silage corn where wild cane, 
johnsongrass, yellow nutsedge, and quackgrass are weed 
problems. Because of less risk of corn injury, Eradicane 
should usually be considered in preference to Eptam. 
Perennial grasses must be turned under and thoroughly 
chopped prior to treatment so that rhizomes contain four 
or less nodes. Apply two-thirds gallon Eradicane 6E per 
broadcast acre prior to planting and incorporate im­
mediately. Tandem disks should be set to cut to a depth 
of 4 to 6 inches when operated at 4 to 6 miles per hour, 
followed by a leveling device (harrow or drag) which 
extends beyond the ends of the disk. Disking in two dif­
ferent directions (cross-disking) is recommended for con­
trol of perennial grasses and on heavier soils to provide 
more thorough mixing. Incorporation with a field culti­
vator is recommended only on lighter soils in good tilth. 
See the label for instructions. Do not overdose. Plant 
corn no deeper than two inches within two weeks after 
treatment. Do not use on corn seed stock.
Prefox (ethiolate +  cyprazine) is a preplant herbicide 
combination for corn which had an experimental permit 
in 1972 and 1973. The 1973 formulation was three- 
quarters pound of cyprazine and 4 pounds of ethiolate 
per gallon, and the rate was one gallon per acre on all
soils. The 1974 formulation may contain a different ratio 
and specify varying the rate on different soil types. Pre­
fox controls a fairly broad spectrum of weeds, but com is 
sometimes injured. Immediate incorporation is necessary 
because ethiolate is quite volatile.
Lasso (alachlor) or Lasso plus atrazine may be used 
preplant within seven days before planting com. A sur­
face application is usually preferred for control of annual 
grasses, but incorporation may improve nutsedge control. 
Consider using the higher rates of Lasso indicated on the 
label if Lasso is to be incorporated. See further details in 
the preemergence section.
Preemergence Herbicides for Corn
AAtrex (atrazine) will be available in 1974 under 
several private brand names. They are all the same as 
AAtrex 80W.
Atrazine controls both annual grasses and broadleaf 
weeds, but is especially effective on many annual broad­
leaf weeds. Fall panicum and crabgrass have some­
times become problems where atrazine has been used 
several years in succession. AAtrex usually controls weeds 
for most of the season, but may sometimes remain in the 
soil to damage certain crops the following season. If you 
use AAtrex in the spring, do not plant small grains, small 
seeded legumes, or vegetables the next fall or spring. If 
you use AAtrex 80W at over 3.75 pounds per acre (or 
an equivalent rate of AAtrex 4L) or if you apply after 
June 10, plant only corn or sorghum the next year.
Soybeans planted the year following AAtrex may be 
injured if you use more than recommended amounts or 
if you overlap when broadcasting or overdose when turn­
ing at the ends of fields. Carryover injury can be mini­
mized by accurate mixing and application, by use of the 
lowest rates consistent with good weed control, and by 
thorough tillage of the soil prior to planting subsequent 
crops.
Corn tolerance is very good with AAtrex. You can use 
AAtrex on field corn, sweet corn, silage corn, popcorn, 
and seed production fields. AAtrex is available as an 80- 
percent wettable powder and a four-pound-per-gallon 
liquid suspension. Rates vary with soil organic matter 
(see Table 1) , with about 1 pound of AAtrex 80W needed 
for each percent organic matter to control most annual 
grasses.
Mix properly, provide adequate agitation, and follow 
other precautions on the label.
Princep (simazine) used alone or in combination with 
AAtrex usually gives better control of fall panicum and 
crabgrass than AAtrex alone. Princep is less soluble than 
AAtrex and may have more residual activity, so follow 
label precautions to minimize carryover. Princep is avail­
able as 80-percent wettable powder and a four-pound- 
per-gallon formulation. The major use of Princep is a 
combination with AAtrex on soils with less than 3 to 4
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percent organic matter. Princep and AAtrex are used in 
a 1:1 combination, each at half rates of its use alone.
Bladex (cyanazine) is chemically related to atrazine. 
Corn tolerance is not quite as good as with atrazine, but 
soil persistence is less. Bladex may control giant foxtail 
and fall panicum better than atrazine does, but control 
of some broadleaf weeds may not be as good (see the 
selectivity table on page 14).
Bladex is available as an 80-percent wettable powder, 
a 4-pound-per-gallon formulation, and a 15-percent 
granule. Use IV2 to 5 pounds of Bladex 80W, 114 to 4 
quarts of Bladex 4-WDS, or 8 to 27 pounds of Bladex 
15G per acre on a broadcast basis. Rates should be ad­
justed carefully to soil conditions to avoid corn injury 
(Tables 1 and 2), especia lly on  sa nd y  soils.
Tank mix combinations of Bladex with AAtrex or 
Lasso are registered for preemergence use. The Bladex: 
AAtrex ratios are 1:1 or 2:1 depending upon severity 
of grass infestation expected. The individual rates vary 
greatly with soil texture and organic matter, so refer to 
the Bladex label for exact rate information. The Bladex- 
Lasso combination specifies 2 quarts of Lasso with 114 
to 23/4 pounds of Bladex depending upon soil texture and 
organic matter. See either the Bladex or Lasso label for 
rates for specific soils.
Ramrod (propachlor) controls annual grasses and 
pigweed and is usually used on soils above 3 percent 
organic matter. Most other broadleaf weeds are not con­
trolled. Many farmers band Ramrod granules at planting 
time to control annual grass weeds and follow with an 
early postemergence application of 2,4-D.
Corn tolerance to Ramrod is good. Ramrod is cleared 
on field corn, silage corn, sweet corn, and corn seed fields. 
Ramrod is irritating to the skin and eyes, so observe label 
precautions. Some individuals are more sensitive than 
others.
The broadcast rate is 6 to 9 pounds per acre of Ram­
rod 65W or 20 to 30 pounds per acre of Ramrod 20G 
(granules). Use proportionately less for band application.
Lasso (alachlor) is similar to Ramrod in many re­
spects, but it performs better than Ramrod on soils with 
less than 3 percent organic matter. Lasso may require 
more moisture initially, but weed control may last longer. 
Lasso is not as irritating to handle as Ramrod. However, 
some individuals may be sensitive, so observe label pre­
cautions.
Lasso controls annual grasses, pigweed, and lambs- 
quarter. Most other broadleaf weeds can be controlled 
with a postemergence followup with 2,4-D. AAtrex, 
Banvel, or Lorox are also cleared for preemergence 
combinations with Lasso to help control broadleaf weeds 
in com, but Banvel or Lorox may increase the likelihood 
of crop injury.
The broadcast rate is IV2 to 3 quarts of Lasso 4E or
16 to 26 pounds of Lasso II 15G (the 1973 granular 
formulation was Lasso lOGj. Adjust rate for soil texture 
and organic matter. Corn tolerance to Lasso is relatively 
good. However, slight injury has occasionally occurred to 
certain hybrids. Lasso may be used on field corn, sweet 
corn, and silage corn. Do not graze or harvest for forage 
for 21 days after treatment with Lasso.
Ramrod-atrazine is a combination best adapted to 
soils over 3 percent organic matter. The mixture controls 
broadleaf weeds better than Ramrod alone and controls 
annual grasses better than AAtrex alone. However, vel- 
vetleaf may not be controlled. It reduces the AAtrex 
residue problem and often gives more consistent control 
on the darker soils with limited rainfall than AAtrex 
alone.
Ramrod-atrazine is a wettable powder used at the rate 
of 6 to 8 pounds per acre. For tank mixing, use 414 
pounds of Ramrod 65W and 2 pounds of AAtrex 80W 
on soils with over 3 percent organic matter.
AAtram 20G is a granular combination containing 
1 part atrazine and 2 parts propachlor. The rates to use 
on most Illinois soils are 22.5 to 30 pounds on a broad­
cast basis. Use proportionately less for band applications.
Lasso-atrazine is preferable to Ramrod-atrazine on 
soils with less than 3 percent organic matter. Lasso-atra­
zine is less irritating to handle and controls fall panicum 
better than Ramrod atrazine. Suggested rates for tank 
mixing are IV2 to 2 quarts of Lasso and 114 to 2 pounds 
of AAtrex 80W, depending upon soil organic matter. See 
the Lasso label for mixing instructions. There have been 
occasional problems in tank mixing AAtrex 4L with 
Lasso EG, so check compatibility in small containers 
before mixing large batches.
2,4-D ester preemergence for corn controls broadleaf 
weeds and gives some control of grass weeds, but weed 
control is rather erratic. There is some chance of injury 
to the com. Use only the ester form for preemergence, 
since the amine form is more subject to leaching.
Knox weed is a combination of Eptam (EPTC) and
2,4-D. Knoxweed has given rather erratic weed control. 
This herbicide should be applied to a dry soil. Rainfall 
shortly after application is essential for maximum effec­
tiveness. The possibility of com injury from Knoxweed 
has not been a serious problem, but injury can occasion­
ally occur. Do not incorporate Knoxweed or use on peats, 
mucks, or sands. Do not use Knoxweed on seed produc­
tion fields. It is available in both liquid and granular 
forms.
Amiben (chloramben), Lorox (linuron),andMaloran 
or Bromex (chlorbromuron) have label clearance for 
preemergence use on corn, but risk of corn injury is con­
sidered too great to suggest their use alone for this pur­
pose in Illinois. Reduced rates used in combinations 
reduce but do not eliminate the possibility of corn injury.
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Postemergence Herbicides for Corn
AAtrex (atrazine) can  be applied  early  postem er­
gence to corn  up  to three weeks a fte r plantings but 
before weeds are  m ore th a n  1 Yz inches high. M ost annual 
broad leaf seedlings are m ore susceptible th a n  grass 
weeds. Results on la rg er grasses have been som ew hat 
erra tic .
T he  add ition  of nonphytotox ic oils, o il-su rfactan t 
mixes, o r su rfactan ts  has generally  increased the effec­
tiveness of postem ergence A A trex. T h e  special non ­
phyto tox ic spray oil is used a t 1 to 2 gallons per acre. 
Form ulations of 80 percen t oil and 20 percen t su rfac tan t 
are used a t the ra te  of 1 to 2 quarts  p er acre. Some 
surfactan t-sp readers are also m arketed  fo r use w ith  post­
em ergence atrazine. These are usually added a t 0.5 p e r­
cent of the to ta l spray  volum e o r about 1 p in t p e r acre. 
Results w ith  the oils and  o il-su rfactan t mixes have gen­
erally  been b e tte r th a n  w ith  the surfactan ts.
C orn  tolerance to atrazine-oil has been relatively good, 
bu t corn  has sometimes been dam aged. T here  have been 
a  few cases of fairly  severe in ju ry  w here corn has been 
under stress from  prolonged cold, w et w eather o r o ther 
factors.
D o n o t use over 2Yz pounds of A A trex 80W  o r 2 
quarts  of A A trex 4L p er acre if you m ix w ith  oil. Do not 
add  2,4-D to the atrazine-oil trea tm en t o r severe in ju ry  
m ay result. M ix the atrazine w ith  w ater first and  add 
the oil last. I f  A A trex is applied  afte r Ju ne  10, do not 
p la n t any  crop except corn o r sorghum  the nex t year 
because of risk of herbicide carryover. R efer to the  label 
fo r o th e r precautions.
Bladex (cyanazine) is cleared fo r postem ergence use 
th rough  the four-leaf stage of g row th  of corn, bu t before 
annual grasses exceed IV2 inches in height. T h e  rate  is 
IV2  to  2Yi pounds of B ladex 80W  in  15 to 30 gallons of 
spray  p er acre. T he low ra te  is fo r sandy soils and the 
h igh  ra te  is fo r d rou thy  conditions. T em p o rary  yellow­
ing of the corn m ay occur under cold, adverse grow ing 
conditions. C orn  should no t be trea ted  afte r the four- 
leaf stage. Do not add any w etting  agent (surfactant) 
or oil to the postem ergence use of Bladex because serious 
corn in ju ry  m ay result.
Outfox (cyprazine) is a  postem ergence corn  herb i­
cide w hich is fo rm ulated  as a 1-pound-per-gallon  sus­
pension in  oil. T h is suggested ra te  is 3 quarts  p e r acre 
w hen grasses are  less th a n  2 inches high. D o not apply 
a fte r corn  is 10 inches tall. C orn  in ju ry  has occurred, 
bu t has no t generally  been severe. A t the rates used, 
carryover should no t be a serious problem .
2,4-D provides one of the m ost econom ical and  effec­
tive trea tm en ts fo r controlling m any  broad leaf weeds in 
corn. U se d rop  nozzles if corn is over eight inches high 
to  help keep 2,4-D ou t of the corn w horl and  decrease 
the possibility of in jury . I f  you d irect the nozzles tow ard
the row, ad just the spray  concen tration  so th a t excessive 
am ounts are  no t applied to the corn.
If  you wish to  control la te-germ inating  weeds, you 
can use h igh-clearance equipm ent, b u t do no t apply
2.4- D  to  corn from  tasseling to  dough stage.
Some corn in ju ry  m ay result from  2,4-D application. 
C orn  is o ften  b rittle  fo r 7 to 10 days a fte r application  
and  thus is susceptible to stalk b reakage from  high 
winds or cultivation . O th e r sym ptom s of 2,4-D in ju ry  
are stalk bending or lodging, abnorm al brace roots, and 
failure of leaves to unroll, sometimes called “onion 
leafing.”
Spraying w hen corn is u n der stress (cool, w et 
w eather) o r w hen corn is grow ing very rap id ly  m ay in ­
crease the possibility of corn  injury . Some corn inbreds 
are m ore susceptible th a n  others. C orn  hybrids vary  in 
the ir sensitivity to  2,4-D, depending upon  the ir genetic 
m akeup.
A pply no m ore than  the  recom m ended ra te  of 2,4-D 
to help avoid corn injury . T he suggested broadcast rates 
of acid equivalent per acre are  one-sixth to one-fourth  
pound  of ester form ulations o r one-half pound  of am ine. 
This w ould be one-th ird  to one-half p in t of ester o r 1 
p in t of am ine fo r form ulations w ith  4 pounds of 2,4-D 
acid equivalen t p e r gallon.
T h e  ester form s of 2,4-D can volatilize and  the vapors 
can  m ove to  nearby  susceptible p lants and  cause injury . 
This vapo r m ovem ent is m ore likely w ith  high-volatile 
esters th a n  w ith  low-volatile esters. A m ine form ulations 
are  relatively nonvolatile, so they are less likely to in jure 
nearby  susceptible plants. H owever, w hen spraying 
eithe r the ester o r am ine form s, spray  partic les can 
d rift to nearby  susceptible p lants and  cause injury .
D acam ine and Em ulsam ine are oil-soluble am ines of
2.4- D. Since they are fo rm ulated  in  oil like the esters 
they are said to have the effectiveness of the esters, bu t 
to re ta in  the low-volatile safety features of the amines.
T he active ing red ien t in  the various form ulations of
2.4- D is still 2,4-D and w hen you ad just rates ap p ro p ri­
ately  to provide equivalen t weed control and  crop safety 
the various form ulations are usually sim ilar in  the ir 
effectiveness.
Banvel (dicamba) is sim ilar to  2,4-D in some respects, 
b u t controls sm artw eed b e tte r th a n  2,4-D. H owever, 
Banvel has presented a m uch more serious problem  of 
injury to soybeans than 2,4-D. Soybean yields m ay not 
be reduced w here slight injury occurs early. Thus, Banvel 
should be applied before soybeans in the area are 10  
inches high. However, yields can be reduced when severe 
injury occurs w hen soybeans are blooming. Banvel can 
also affect o ther susceptible p lants such as vegetables and 
ornam entals. Use extrem e caution to avoid injury  to de­
sirable plants from  either contam inated sprayers or m ove­
m ent of Banvel from  treated  areas. Also use caution  to 
minimize drift. Spray thickeners and foam  additives have
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reduced, bu t no t elim inated, problem s w ith  m ovem ent 
of Banvel.
Banvel may be applied over the top until corn is three 
feet high or up to 10 days before tassel. However, drop 
nozzles may be used during this period to give better 
weed coverage and  reduce drift. I f  you direct the nozzles 
tow ard the row, adjust the spray concentration so tha t 
excessive am ounts are no t applied to the corn. Corn 
tolerance is relatively good w ith Banvel, however corn 
injury can occur. Broadcast rates are one-quarter to one- 
half p in t per acre. Use the higher rate  for taller weeds.
Do not use Banvel on sweet corn or popcorn. Do not 
graze or harvest corn for dairy feed before the ensilage 
stage (milk s tage ).
A m ixture of one-quarter p in t of Banvel plus one-half 
p in t of 2,4-D am ine per acre is m ore economical than  a 
full rate of Banvel and presents less risk of corn injury 
than  2,4-D alone. Use drop nozzles on corn over eight 
inches high when using the Banvel-2,4-D m ixture.
Directed Postemergence Herbicides for Corn
D irected sprays are sometimes considered for em er­
gency situations, especially w hen grass weeds become too 
tall for control w ith cultivation. However, weeds are 
often too large for directed sprays to be very practical 
when help is sought. Place prim ary emphasis on early 
control measures such as use of preem ergence herbicides, 
rotary  hoeing, and timely cultivation.
D irected sprays cannot be used on small corn and a 
height difference between corn and weeds is usually 
needed to keep the spray off of the corn. C orn leaves that 
are contacted can be killed and injury may be sufficient 
to affect yields.
Lorox (linuron) m ay be applied as a  d irected  spray 
after com  is a t least 15 inches high (to the top of the 
free standing p la n t) , bu t before weeds are eight inches 
tall (preferably not over five inches). This height differ­
ence doesn’t occur in m any fields and when it does it 
usually lasts only for a  few days. Lorox can control both 
grass and broadleaf weeds.
Use 144 to 3 pounds of Lorox 50W  on a  broadcast 
basis, w ith the lower rates used on small weeds, lighter 
soil types, and  soils low in organic m atter. Add Surfac­
ta n t W K  at the rate  of 1 p in t per 25 gallons of spray 
m ixture. Cover the weeds w ith the spray, bu t keep it off 
the corn as m uch as possible. R efer to the label for other 
precautions. Consider this an emergency treatm ent.
Evik 80W (ametryne) is cleared fo r directed  use 
when com  is over 12 inches tall and weeds are less than  
four inches tall. T he  ra te  is 2 to 2Vz pounds Evik 80W 
per acre (broadcast basis) plus 2 quarts of surfactant per 
100 gallons of spray m ixture. Extrem e care is necessary 
to keep the spray from  contacting the leaves. Use only as 
an emergency treatm ent.
No-Till Corn
No-till (zero-till) corn puts chem ical weed control to 
a real test. You m ust control bo th  vegetation existing at 
planting and  weed seedlings w hich germ inate after p lan t­
ing. Existing vegetation m ay be a perennial grass sod, a 
legume or legume-grass sod, an  annual cover crop, or 
weeds which germ inated before planting.
P araq u at (1 to 2 pints per acre) plus AAtrex 80W 
(2.5 to 3.75 pounds per acre) are the most common her­
bicides used in a  program  for no-till com . T he P araquat 
has a  contact action, while the AAtrex provides a post­
emergence plus a preem ergence effect on vegetation. Use 
40 to 60 gallons of spray per acre and  add a  non-ionic 
surfactan t a t one-half p in t per 100  gallons of diluted 
spray.
A pretreatm ent w ith 2,4-D o r Banvel can improve con­
trol of alfalfa considerably. Fall panicum  and  crabgrass 
m ay no t be controlled by the AAtrex. A m ixture of 
AAtrex-Lasso or A A trex-Princep will usually effectively 
control these grasses. T he AAtrex-Lasso m ixture is 114 
to 2 quarts of Lasso plus 114 to 2 pounds of AAtrex 80W 
per acre. T h e  A A trex-Princep m ixture is 114 to 2 pounds 
of A A trex 80W  plus 114 to 2 pounds of Princep 80W 
per acre.
Soybean Herbicides
You m ust consider the kinds of weeds likely to be 
present when you select p rep lan t and preem ergence 
herbicides for soybeans. T he herbicide selectivity table 
on page 14 lists the various herbicides and the relative 
control of various weeds.
Soybeans may occasionally be injured  by the herbicides 
which are registered for use. Fortunately, soybeans usually 
have the ability to outgrow  m odest am ounts of early in­
jury w ithout reducing yields. Use high-quality seed of 
disease-resistant varieties and  do no t p lant too deep. 
Soybeans tha t are  in jured  by a  herbicide are  likely to 
be m ore subject to disease.
Preplant Herbicides for Soybeans
Treflan (trifluralin) can be applied anytim e in the 
spring before planting, bu t should be incorporated into 
the soil w ithin 8 hours of application. Im m ediate incor­
poration is preferred, especially if soil is moist or winds 
are over 10 miles per hour.
Incorporation  can be perform ed w ith several im ple­
ments listed on the label, bu t the m ost comm on in Illinois 
is the tandem  disk. %
See the section on herbicide incorporation  on page 5 
and the Treflan label for fu rther inform ation on incorpo­
ration.
T reflan  controls annual grasses including wild cane 
and johnsongrass seedlings. I t  also controls pigweed and
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lam bsquarter, bu t doesn’t control m ost o ther broadleaf 
weeds. T here  is interest in applying certain preem ergence 
herbicides after p rep lan t application of T reflan to con­
trol some of the uncontrolled broadleaf weeds. Several 
preem ergence herbicides are cleared for this overlay or 
“piggyback” application. A tank m ix of T reflan  plus 
Sencor m ay also be cleared to im prove broadleaf control.
Soybeans are sometimes injured by T reflan. Injury 
symptoms are stunted  plants w ith swollen crowns and 
lateral root inhibition. In jury  from  Treflan on a state­
wide basis is not a  serious problem , bu t may be signifi­
cant in fields where cool wet conditions exist.
T here have been a few cases of injury to corn or small 
grains grown after T reflan was applied to soybeans. In  
m any of these fields the soybean stubble was not plowed. 
Excessive applications were also the cause in some fields. 
Use no m ore than  recom m ended rates. Apply carefully 
to avoid overlapping application.
T he rate  of T reflan is 1 to 2 pints per acre. Use 2 pints 
per acre on silty clay loam or clay loam soils w ith over 4 
percent organic m atter. Use 1 to 114 pints on soils coarser 
in texture and lower in organic m atter. T reflan is also 
available as a 5-percent granule. Granules are no t as 
popular as the liquid, bu t have been com parable in per­
form ance.
Cobex (dinitramine) controls the same weeds as T re f­
lan, bu t soybean tolerance is not quite as good. Soybeans 
under stress from disease, deep planting, or cold wet 
w eather may be m ore susceptible to injury. T h e  sug­
gested rates are % to 114 quarts of Cobex per acre, de­
pending upon soil texture and organic m atter. Cobex 
needs thorough  incorpora tion  into  the soil w ith in  24 
hours after application. Shallow incorporation may re­
duce risk of soybean injury, bu t may also m ake weed con­
trol m ore variable.
Tolban (profluralin) is a d in itroaniline herbicide 
sim ilar to T reflan. I t  had an  experim ental perm it in 1973. 
I t  controls the same weeds as T reflan. Soybean tolerance 
is also sim ilar to T reflan. However, slightly higher rates 
of T olban are required for most soil types. T olban  is a 
4-pound-per-gallon form ulation and  rates are 1 to 3 pints 
per acre, depending on soil texture. I t  should be incor­
porated  w ithin 4 hours after application.
Planavin (nitralin) controls the same weeds as T ref­
lan, bu t requires h igher rates for com parable perform ance 
in Illinois. Planavin is best adap ted  to the soils of south­
ern Illinois w hich contain less than  3-percent organic 
m atter. O n most of these soils a rate  of 1 pound of active 
ingredient per acre (1 q u art of Planavin 4L or 1 14 pounds 
of Planavin 75W ) is appropriate. H igher rates are needed 
as organic m atte r increases. Planavin is not well adap ted  
to the darker soils of northern  Illinois. Planavin can be 
applied w ithin six weeks of p lanting. Incorporate soon 
after application into the top 1 or IV2 inches of soil with
a disk operated shallow or w ith o ther suitable equipm ent 
(see lab e l) . Incorporation  can be delayed up  to two days.
Vernam (vernolate) controls annual grasses and  pig­
weed. Control of m om ingglory and velvetleaf is some­
times fair. V ernam  may also suppress nutsedge. Som e  
soybean injury occurs in the form  of delayed emergence, 
stunting, and  leaf crinkling. T he injury is usually tem ­
porary  and  is usually no t reflected in final yields. A tank- 
m ix com bination of V ernam  w ith T reflan  is cleared. T he 
reduced ra te  of V ernam  used in the com bination m ay 
decrease the risk of soybean injury, but m ay also decrease 
control of velvetleaf and yellow nutsedge. V ernam  can 
be applied up  to 10 days p rio r to p lanting. Incorporate 
im m ediately to prevent surface loss. T he broadcast rate  
is 114 to 2 quarts of V ernam  6 E or 20 to 30 pounds of 
V ernam  10G per acre. V ernam  granules are sometimes 
banded on the surface a t planting, bu t weed control is 
m uch m ore variable w ithout incorporation.
Lasso (alachlor) is sometimes applied  p rep lan t fo r 
nutsedge suppression a t rates of 214 to 4 quarts  p e r acre. 
Apply p rep lan t w ithin seven days of planting. Preem er­
gence application is usually preferred for control of 
annual grasses (see preem ergence section on page 1 1 ).
Preemergence Herbicides for Soybeans
Amiben (chloramben) controls m any  annual grass 
and broadleaf weeds in soybeans. I t  does not control 
morningglory. C ontrol of cocklebur and  jimsonweed is 
erratic. Amiben occasionally injures soybeans, b u t dam ­
age is usually not severe. In jury  appears as m alform ed 
roots and stunted plants. A six-pound-per-gallon form ula­
tion will be tria l m arketed in some sections of Illinois in 
1974. -
T he recom m ended broadcast rate  is IV2 gallons of 
Amiben liquid (2S) or 30 pounds of Am iben 10G per 
acre. The 1-gallon or 20-pound rate  sometimes used on 
lighter soils provides significantly less weed control, bu t 
may be adequate under some situations.
If rainfall doesn’t occur w ithin three to five days, you 
should rotary hoe or harrow  to  control the small weeds.
Lorox (linuron) is best adap ted  to the silt loam  soils 
of southern Illinois which contain less than  2 to 3 percent 
organic m atter. O n these soils, a  rate  of 1 to IV2  pounds 
per acre of Lorox 50W  frequently controls most weeds. 
T he margin of selectivity between dependable weed con­
trol and crop damage is rather narrow. C areful ra te  selec­
tion and accurate and uniform  application will reduce the 
possibility of crop injury.
T he rate  of Lorox should be adjusted for soil texture 
and organic m atte r (see T able 1 and Lorox lab e l) . Lorox 
is generally not recom m ended alone on soils w ith over 
4 percent organic m atter.
Lorox controls a broad spectrum  of weeds, bu t grass 
weeds are not usually controlled as well as broadleaf
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weeds. M orningglory is no t controlled and  control of 
cocklebur is variable. Lorox is often used in a m ixture 
w ith Lasso or as an “overlay” treatm ent after T reflan to 
control broadleaf weeds.
Maloran or Bromex (chlorbromuron) controls the 
same weeds as Lorox, b u t h igher rates ar£ required . T he 
degree of weed control, kinds of weeds controlled, and 
the risk of soybean injury will be similar w hen rates are 
proportional. In  research trials, results have been similar 
when lVi times as m uch M aloran  or Bromex as Lorox 
has been used. T ank-m ix com binations of reduced rates 
of M aloran or Bromex w ith  Lasso are cleared to decrease 
risk of soybean injury and to im prove grass control.
Lasso (alachlor) controls annual grasses plus pigweed 
and lam bsquarters. Lasso will also suppress nutsedge 
when applied prep lan t incorporated a t higher rates (see 
p rep lan t section). Preemergence application is usually 
preferred for annual grass control. T he broadcast rate  is 
2 to 314 quarts of Lasso 4E or 16 to 26 pounds of Lasso I I  
15G per acre. (T he granule form  in 1973 was a 10G.)
Lasso plus Lorox is a  tank-m ix com bination which 
gives better broadleaf control than  Lasso alone and better 
grass control than  Lorox alone. T he reduced rate of 
Lorox in the com bination also reduces the risk of soybean 
injury.
T he broadcast rate is 114 to 3 quarts of Lasso 4E plus 
1 to 3 pounds of Lorox 50W. Rates m ust be adjusted 
for soil texture and organic m atter. This com bination is 
best adapted  to silt loam soils w ith less than  3 percent 
organic m atter. Select rate  carefully to reduce the risk of 
injury but to m ain tain  control of velvetleaf and cocklebur.
Lasso plus Maloran or Bromex is a  tank-m ix combi­
nation  w hich is similar to the Lasso plus Lorox com bina­
tion in regard to weeds controlled, soil adap tation , and 
crop tolerance. T he broadcast rate  is IV2 to 3 quarts of 
Lasso 4E plus IV2 to 414 pounds of M aloran or Bromex. 
Rates m ust be adjusted accurately to soil texture and 
organic m atter. .
Sencor (metribuzin) is a  new preem ergence herbicide 
for soybeans, bu t supplies will be som ewhat lim ited in 
1974. I t  has given good control of most annual broadleaf 
weeds except m orningglory. Control of cocklebur and 
giant ragweed may be m arginal and  annual grass control 
is m arginal to erra tic a t rates needed to minimize crop 
injury.
T h e  margin af selectivity between dependable weed  
control and crop damage is rather narrow. Some soybean 
varieties may be m ore susceptible than  others. Stress con­
ditions caused by cold, wet w eather, soybean seedling dis­
eases, deep p lanting, or injury from  other herbicides may 
increase the possibility of soybean injury from  Sencor. 
Incorporation  m ay also increase the likelihood of soy­
bean injury.
R ates vary w ith soil texture and organic m a tte r (Table
1). A djust rates accura tely  for soil conditions and  do not 
apply to sandy soils. T he suggested rate  alone is 3A to 114 
pounds per acre of Sencor 50W.
A tank-m ix com bination of Sencor w ith Lasso is 
cleared to im prove grass control and decrease risk of soy­
bean injury. T he broadcast rate is IV2 to 214 quarts of 
Lasso plus 14 to 114 pounds of Sencor. T he rate  of Sencor 
m ust be adjusted carefully to soil texture and organic 
m atter. See the label for exact rate  inform ation.
Sencor may be applied to the surface following p re­
p lant incorporation of Treflan. Registration has been 
requested for tank mixing Treflan and Sencor.
Lexone is a herbicide w ith the same active ingredient 
as Sencor.
Surflan (oryzalin) is a dinitroaniline herbicide sim ilar 
to trifluralin. I t  had  an experim ental perm it for 1973 and 
may obtain a full clearance in 1974. I t  is being developed 
for preem ergence (surface) application for soybeans 
being grown on soils w ith less than  3 percent organic 
m atter. Surflan will control annual grasses, pigweed, and 
lam bsquarters if adequate rain  occurs. If one-half inch 
of rain  does not occur w ithin seven days after app lica­
tion, you should rotary hoe to control em erging weeds. 
Rates are 1 to 214 pounds of Surflan 75W per acre de­
pending on soil texture. Tank-m ix com binations w ith 
Lorox, Sencor, or dinoseb may also be cleared in 1974 to 
improve broadleaf weed control.
Preforan, Soyex (fluorodifen) controls annual grasses 
and several broad leaf weeds including pigweed and 
smartweed. I t  does not control m orningglory or velvet- 
leaf, and is weak on cocklebur. T he broadcast rate  is 5 
to 6 quarts per acre. A little early injury may occur to 
soybeans, bu t they usually outgrow it. Do not incorporate 
Preforan or Soyex.
Furloe, Chloro-IPC (chlorpropham) has been used 
in com bination w ith o ther herbicides to control smart- 
weed. A broadcast rate  of 2 to 3 quarts of Furloe is 
suggested. A tank-m ix w ith Lasso is cleared for preem er­
gence use. Furloe is also cleared for preem ergence use 
after p rep lan t application of Treflan.
Solo (naptalam plus chlorpropham) is a form ulated 
com bination which has been ra th er erra tic in weed con­
trol. Broadleaf weeds are usually controlled bette r than  
grasses. A tank-m ix com bination of Solo and Lasso is 
cleared to im prove grass control.
Soybeans are sometimes injured  by Solo, especially 
when heavy rains follow soon after application. This in­
jury appears as stunted, distorted plants and a stand 
reduction . T h e  broadcast ra te  fo r Solo is 1 to  2 gallons 
of Solo liquid or 25 to 40 pounds of granules.
Postemergence Herbicides for Soybeans
T he postem ergence use of herbicides for soybeans has 
never been very popular in Illinois. Postemergence herbi-
275
cides for soybeans do not control annual grasses, and 
their use for broadleaf weeds is too often as emergency 
or “rescue” treatm ents. Soybeans are injured by some of 
the herbicides available for postem ergence use in soy­
beans. I f  there is a  height difference between soybeans 
and  weeds, directed sprays will decrease the am ount of 
soybean injury by aim ing the sprays away from  the soy­
beans and tow ard the weeds.
Dinoseb w ater-soluble salts are sold u n de r several 
trade names, including Prem erge D initro  W eed K iller 
and  Sinox PE. Dinoseb is cleared for early postem ergence 
use when soybeans have emerged bu t still are in the 
cotyledon stage. D o no t apply if first leaves have opened 
to expose the term inal bud. Do not apply if soil surface 
is moist.
D inoseb is prim arily a  contact herbicide w hich controls 
broadleaf weeds. I t  does not control annual grasses very 
well and  gives very little residual control of seedlings 
germ inating after application. Dinoseb is cleared for 
tank-m ixing w ith Amiben or Lasso, and is packaged w ith 
A lanap as D yanap, Ancrack, and  K leen-K rop for p re­
em ergence to early  postem ergence use (see label). 
D yanap, Ancrack, and K leen-K rop are not now cleared 
for late postemergence (salvage) use.
Dinoseb is also cleared for directed postem ergence 
trea tm en t when soybeans are  five to six inches high until 
they begin to bloom. D irected treatm en t requires weeds 
to be sm aller than  soybeans and special equipm ent to 
m aintain  exact placem ent.
T h e  postem ergence rates fo r D inoseb vary  w ith air 
tem perature, form ulation, and type of application (see 
label). D o not apply if a ir tem perature is over 90° F. 
Caution: Dinoseb is very toxic to man and animals. 
Exercise extrem e caution when using this m aterial.
Tenoran, Norex (chloroxuron) can be applied  from  
the tim e trifo lia te  soybean leaves form  and w hen b ro ad ­
leaf weeds are less th a n  one to two inches tall. I t  con­
trols m ost annual broad leaf weeds in  soybeans, bu t 
control of velvetleaf is e rra tic . C hloroxuron does not 
usually control annual grasses. W eed control w ith 
ch loroxuron has been som ew hat e rra tic  and soybeans 
usually show some injury . H ow ever, this early  season 
in ju ry  has no t usually  reduced soybean yields.
T h e  broadcast ra te  is 2 to 3 pounds p e r acre of 
T eno ran  50W or N orex 50W plus 1 p in t of an approved 
com patible su rfac tan t p er 25 gallons of spray. Use p ro ­
portionate ly  less for d irected  o r sem idirected sprays. A 
nonphytotox ic oil can  be used a t  1 gallon p er acre in ­
stead of the su rfac tan t w ith the  d irected  o r sem i-di­
rected  sprays.
Basagran (bentazon) is a new postem ergence h erb i­
cide fo r soybeans. I t  had  an  experim ental perm it in 
1973 w hich will be renewed for 1974. T h e  am ount 
available in  1974 will be lim ited. B asagran controls
m any problem  broadleaf weeds such as cocklebur, jim - 
sonweed, and  velvetleaf. I t  is w eak on pigweed, lam bs- 
q u arte r, and annual m orningglory. I t  m ay  provide 
some control of yellow nutsedge, b u t will not control 
annual grasses. I f  annual grasses are a problem , it will 
be necessary to use a preem ergence o r p rep lan t h erb i­
cide p rio r to using B asagran.
B asagran is a 4 -pound-per-gallon  fo rm ulation . T he 
suggested rate  is % to 114 quarts per acre, depending 
on weed size and species. A pplication  w hen weeds are 
small and actively grow ing will give best results. H ow ­
ever, too early  an  application  m ay allow late-em erging 
weeds to escape. Use 15 to 40 gallons of w ater to get 
com plete weed coverage. T he use of a suitable surfactant 
a t 0.25 to 0.5 percent by volum e m ay increase the ac­
tivity at lower application rates and may aid in getting 
better coverage.
2,4-DB am ine form ulations are  sold u n der the tra d e ­
nam es of Butoxone SB and  Butyrac 175 for postem er­
gence control of cocklebur in soybeans. Besides cocklebur,
2,4-DB m ay also give some control of m orningglory and 
giant ragweed. I t  can be applied broadcast over the top 
from 10 days before soybeans begin to bloom until m id ­
bloom, bu t expect some soybean injury. In ju ry  symptoms 
include leaf w ilting and stem curvature. Cracking of 
stems and proliferated grow th may occur a t the base of 
the soybeans. Lodging may be increased and if excessive 
rates are used or if unfavorable conditions exist, yields 
m ay be reduced. Consider 2,4-DB for emergency control 
of cocklebur when benefit from weed control will over­
shadow risk of soybean injury.
D irected sprays may reduce severity of injury. 2,4-DB 
can be directed when soybeans are a t least eight inches 
high and cockleburs are less than  three inches high, if this 
height difference occurs. D o not spray on m ore than  the 
lower third of the soybean p lant. D o not apply if soy­
beans show symptoms of Phytophthora root rot disease 
or if soybeans are under d routh  stress.
Double-Crop Soybeans
In  southern Illinois, there is frequently a  chance to 
grow soybeans after harvesting w heat. T he no-till concept 
has greatly improved the probability of success by con­
serving m oisture and  time. This now makes the planting 
of soybeans in w heat stubble well w orth considering. T he 
m ethod may not be successful in occasional dry years, 
and yields may sometimes be disappointing. P lanting soy­
beans after w heat can often be quite successful though, 
and  can increase income w ith little additional investment.
I f  no weeds are presen t o r if they are  very small, you 
m ay no t need a con tact herbicide such as P a raq u a t. 
Lorox, M alo ran, o r Brom ex have some postem ergence 
effect, especially if a su rfac tan t is added. Use the h igh ­
est ra te  recom m ended fo r the soil type. If  you an tic ipate
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a serious annual grass problem , you should add  IV2 to 
2 quarts  of Lasso.
If weeds are  over one inch  tall a t spraying, the ad d i­
tion of 1 to 2 p ints of P a raq u a t will im prove the con­
trol of existing weeds. I f  weeds are over 6  inches, use the 
h igher volumes of w ater suggested on the P a raq u a t 
label. Use a non-ionic su rfac tan t such as O rth o  X-77 
a t  8 ounces per 100 gallons of d ilu ted  spray. Fall pan i- 
cum  control has sometimes been erra tic  w ith  P a raq u a t.
Additional Information
N ot all herbicides and  herbicide com binations avail­
able for corn and  soybeans are m entioned in  this pub li­
cation. Some are relatively new and still being tested. 
Some are no t considered to be very well adap ted  to  Illi­
nois o r are no t used very extensively. F o r inform ation  
on o th er herbicides refer to the m ost recent Illinois 
Custom  Spray O p e ra to r’s T ra in ing  School M anual 
available from  Entom ology Extension, N a tu ra l H istory  
Survey, C ham paign , Illinois 61820.
For inform ation  on weed control in small grains, 
forage crops, and  m inor crops, refer to “A gronom y 
F acts” available th rough  your county  extension adviser 
o r from  the A gronom y D epartm ent, U niversity  of I lli­
nois, U rbana , Illinois 61801. In fo rm ation  on control of 
specific weed species is available in the following publi­
cations and in A gronom y Facts.
Copies of the following publications m ay be obtained 
from  the Office of Publications, College of A griculture,
U niversity  of Illinois, U rbana , Illinois 61801, o r from  
your county extension adviser.
W eeds of the N o rth  C en tra l States. C ircu lar 718. ($1.00) 
P reven t 2,4-D In ju ry  to Crops and  O rn am en ta l Plants. 
C ircu lar 808.
C ontrolling  Johnsongrass in Illinois. C ircu lar 827. 
C ontrolling  G ian t Foxtail in Illinois. C ircu lar 828. 
C ontrolling  Poison Ivy. C ircu lar 850.
H erbicide G uide fo r Com m ercial V egetable Growers. 
C ircu lar 907.
U sing Preem ergence H erbicides. C ircu lar 932. 
C a lib ra ting  and  M ain ta in ing  Spray  E quipm ent. C ircu ­
la r  1038.
C a lib ra ting  and A djusting  G ran u la r R ow  A pplicators. 
C ircu lar 1008.
B and-S pray ing  Preem ergence H erbicides. C ircu lar 1047. 
C ontrolling  W eeds in the H om e G arden . C ircu lar 1051. 
V ine Weeds of the N orth  C entral States. C ircular 1075. 
T urfgrass Pest C ontrol. C ircu lar 1076.
D eactivation  of H erbicide Residues for H o rticu ltu ra l 
Crops U sing A ctivated  C arbon. VG-18.
H erbicides for C om m ercial F ru it Crops in  Illinois. H  659. 
C olor C h a r t for E stim ating  O rgan ic M a tte r  in  M ineral 
Soils in  Illinois. A G -1941.
W ild H em p (M a riju a n a ): H ow  to C ontrol It. U SD A  
PA-959.
E rad ica ting  M arih u an a  Plants.
Poisonous Plants of the M idw est. SP24.
277
Relative Effectiveness of Herbicides on Major Weeds
T his  ch a rt gives a  general com para tiv e  ra ting . U n d e r  unfavorab le  conditions some herbicides ra ted  good or fa ir m ay give e rra tic  o r p o o r results. 
U n d e r  very favorable conditions con tro l m ay be b e tte r  th a n  ind ica ted . T ype of soil is also a  very im p o rta n t fac to r to  consider w hen selecting 
herbicides. R a te  of herb ic ide used will also influence results. G =  good, F =  fair or variable, an d  P =  poor.
Control for Soybeans Control for Corn
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GRASSES GRASSES
Giant foxtail F F-G  G G F G G G G F P P G
Giant foxtail G G G F -G  G F F G G P P P
Green foxtail G G G G G G G G G G P P G
Green foxtail G G G F -G  G Jb t G G P P P
Yellow foxtail G G G G G G G G G G P P G
Yellow foxtail G G G F -G  G b b G G P P P
— Barnyard grass G F -G  G G F F F G G G P P G
Barnyard grass F-G  G G F -G  F b b G G P P P
Crabgrass P F-G  G G F G G G G P P P V
Crabgrass F -G  G G F -G  G Jb b G G P P P
Fall panicum P G G G F b F G G P P P F
Johnsongrass
seedlings
F P-F P P P P P G G P P P Johnsongrass P P P-F P P P P F F P P P P
Wild cane F P-F P P P P P G G P P P
Wild cane P P P-F P F P P F F P P P P
Yellow nutsedge P F  P-F P P  P-F P P Jb Jb P P
Yellow nutsedge Jb' P F F P P-F  P-F F Jb' F P P F
BROADLEAVES BROADLEAVES
Annual P P P P  P P F F F P F F Annual G F P F -G  F -G  P F -G  P  F -G G G G G
morningglory morningglory
Cocklebur P-F P F F P F F P P G F G Cocklebur F - G F P F -G  F P F -G  P F-G G G G F
Jimsonweed P-F P F F  F F-G  F P P G F P Jimsonweed G G P G G P G  P G G G F G
Lambsquarter G F G G F G F G F F F P Lambsquarter G G F G G F G  P G G G G G
Pigweed G G G G G G G G G F F P Pigweed G F G G G G G  G G G G G F
Ragweed, common G P G G F G G P P G F F Ragweed, common G G P G G P G P G G G G G
Smartweed F-G  P G G  G G G P-F P G F P Smartweed G G P G G P G  P G G G P -F G
Velvetleaf F P F F -G  P G F P F F P P Velvetleaf F -G  F P F F P F F F -G F F F F
Prepared by M. D. McGlamery, associate professor of weed science, Ellery Knake, professor of weed science, and F. W. Slife, professor of agron­
omy, University of Illinois, with the assistance of: George McKibben, professor of agronomy, Dixon Springs Agricultural Center; J. A. Tweedy, 
professor of plant and soil science and George Kapusta, superintendent of plant and soil science research stations, both of Southern Illinois Uni­
versity, Carbondale; and Rodney Fink, chairman of the Department of Agriculture, Western Illinois University, Macomb. This guide is based in part 
upon research conducted by Loyd M. Wax, agronomist, USDA, and associate professor of weed science, University of Illinois. The calibration sec­
tion was written by Loren E. Bode, assistant professor of agricultural engineering. Reprinted from ILLINOIS AGRONO MY HANDBOOK. Issued in 
furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. JOHN B. 
CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
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Controlling Weeds in Noncrop Areas
Soil sterilization is the application of nonselective chemicals or nonselective 
rates of selective chemicals as a means of controlling all vegetation in an area.
Soil sterilants may be used to control vegetation in noncrop areas such as parking 
lots, drive-in theaters, driveways, patios, and certain industrial sites.
Soil sterilants can be classified by their length of control. Those with little 
or no residual activity are the fumigants and the contact herbicides. Fumigants 
are volatile materials that can affect the viability of weed seeds as well as ex­
isting growth. Contact herbicides such as paraquat control only the existing vege­
tation which the spray contacts.
Amitrole, dalapon, 2,4-D, and DSMA give temporary control for four months or less. 
Semipermanent control is provided by some inorganic salts, such as sodium borate 
and sodium chlorate. Organic compounds that provide semipermanent control are the 
uracils (bromacil), phenylureas (monuron, diuron), and the s-triazines (atrazine, 
simazine, and prometone).
There are a variety of particular uses including (1) beneath asphalt pavement prior 
to the asphalt application, (2) along railroads, (3) around buildings as a means of 
preventing the growth of weeds that are unsightly or present a fire hazard, and (4) 
along fences to control weeds. However, it may be preferable to establish desirable, 
competitive vegetation along a fence in order to discourage weed growth and to pro­
vide protective soil and wildlife cover. Short-term herbicides, such as 2,4-D and 
dalapon, might be used for temporary control until desirable vegetation can be es­
tablished.
PRECAUTIONS AND GENERAL PROCEDURES
Several precautions must be observed when using nonselective chemicals. You must 
know what weeds are to be controlled and must select the correct chemical for those 
particular problems. A survey of the area must be made, noting any desirable vege­
tation in the immediate or adjacent areas that could be affected by spray drift, 
chemical runoff, or leaching into the root zone.
Appropriate precautions should be taken to prevent damage to desirable plants. The 
risk of injury with some of these materials may be too great to allow their use in 
some areas. Be certain that you are familiar with the product, and are aware of 
the risks before using these materials. Some treatments should be made only by 
professional applicators.
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The type of vegetation to be controlled will affect your decision in selecting a 
chemical. Perennial grasses can be controlled with dalapon, amitrole, or DSMA; 
woody perennials, with 2,4,5-T, silvex, or picloram. Deep-rooted vines such as 
bindweed can be controlled with fenac, 2,3,6-TBA, dicamba, or picloram.
Application time is very important. The best time to apply nonselective, soil- 
residual herbicides is early in the spring before herbaceous weeds have emerged.
If vegetation is heavy, it may be necessary to remove existing vegetation or to 
add a contact or foliar herbicide to speed topkill. Mixing the herbicides with 
diesel fuel will also do this. After existing vegetation is under control, the 
rate can be reduced for maintenance applications in the future.
Adjust the application rates according to the soil types. Also, rates are often 
adjusted for the desired length of control. When a span of two or three years is 
desired, maintenance applications are better than an initial application that is 
too high.
HERBICIDES FOR NONCROPLAND
Inorganic Compounds
1. Sodium chlorate. It has both foliar and root activity. However, there is an 
extreme fire hazard with this compound. Fire retardants, such as calcium chlo­
ride or the borates, are often added to reduce the hazard. Altacide is sodium 
chlorate with a fire retardant. Sodium chlorate may also be toxic to livestock 
that seek its salty taste. The rates are 500 to 1,000 pounds per acre.
2. Sodium borate (concentrated Borascu). This one has primarily root activity. 
Very high rates are required (1 to 2 tons per acre), so it is often used only 
as a granular carrier for organic compounds.
3. Sodium arsenite. This is a highly toxic compound. It is not usually recommended, 
since safer products are now available. Sodium arsenite is formulated as a 9.5- 
pounds-per-gallon liquid. The rates are 55 to 110 gallons per acre.
4. Ammonium sulfamate (Ammate-X) . It is formulated as 95-percent soluble crystals 
for weed control on woody plants and herbaceous weeds. It is sometimes used for brush 
control where volatilization of phenoxy herbicides would be a hazard. Ammonium 
sulfamate is corrosive to metals. The rate is 60 to 100 pounds per acre.
Organic Compounds for Long-Term Control
1. Bromacil (Hyvar-x). It has both foliar and soil activity. It is formulated 
as an 80-percent wettable powder (WP), and a 2-pounds-per-galIon liquid. The 
rates of active ingredient are 5 to 15 pounds per acre. Urox B is a 4-pounds- 
per-gallon liquid of bromacil.
2. Bromacil + diuron (Krovar I). It is formulated as an 80-percent 1:1 combina­
tion of bromacil:diuron. It is used to control shallow-germinating weeds 
and deep-rooted perennials. The rate is 6 to 30 pounds per acre. Krovar II 
is a 2:1 bromacil: diuron formulation.
3. Karbutylate (Tandex). It is formulated as an 80-percent wettable powder and 
a 4-percent granule. It has a fairly broad spectrum of control. The rates 
are 5 to 30 pounds per acre of the 80-percent wettable powder.
4. simazine (Princep). This one is formulated as an 80-percent wettable powder 
and a 4-percent granule. It has little foliar activity, but has a longer re­
sidual control than atrazine. The rates are 5 to 40 pounds per acre of the 
80-percent wettable powder.
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5. Atrazine (AAtrex). It is an 80-percent wettable powder. Atratol 8P is 8- 
percent atrazine on a chlorate-borate granule. The rates are 5 to 40 pounds 
per acre of the 80-percent wettable powder or 1/4 to 1 pound per 100 sq. feet 
of the pelleted formulation.
6. Prometone (Pramitol). Available as a 2-pounds-per-gallon liquid and as a 5- 
percent pellet, it has more foliar activity than atrazine. The rates are 5 
to 30 gallons per acre or 1/2-2 lbs. of the pellets per 100 sq. feet.
7. Diuron (Karmex). This is an 80-percent wettable powder. The rates are 10 to 
60 pounds per acre. It is sometimes mixed with bromacil (see No. 2).
8. Monuron (Telvar). It is an 80-percent wettable powder that is more soluble 
than diuron. Monuron is usually used in drier climates; diuron, in the humid 
areas. The rates for Telvar are 10 to 40 pounds per acre.
9. Dichlobenil (Casoron). This is available as a 50-percent wettable powder, a 
4-percent pellet. It is more commonly used for nursery weed control than for 
soil sterilization. The rates are 10 to 40 pounds per acre of the 50-percent 
wettable powder.
10. Amizine. It is a combination of amitrole and simazine, bringing together the 
foliar activity of amitrole with the residual activity of simazine. The sug­
gested rate for general vegetation control is 20 pounds of Amizine in 100 gal­
lons of water per acre.
11. Urox. This combination of monuron and TCA is available as a 11 percent and a 
22-percent pellet and a 3 pound per gallon liquid. Urox combines the grass 
control of TCA with the residual control of monuron.
Many of the granular or pelleted materials are organic herbicides formulated on so­
dium borate or borate-chlorate granules. They can be applied dry, which is often 
convenient for spot treatment or application on small areas.
1. Chlorea is monuron on a chlorate-borate base.
2. Ureabor is 1.5-percent bromacil on sodium-borate pellets. Amoco Industrial 
Weed Killer B is also bromacil on a chlorate borate pellet.
3. Vacate is 8-percent monuron on sodium borate.
4. Atratol 8P is 8-percent atrazine on a borate-chlorate base.
5. Pramitol 5P is prometone on a borate-chlorate pellet.
6. Benzabor is 2,3,6-TBA on a borate granule.
Organic Herbicides for Short-Term Control
1. Amitrole. It is available as Weedazol and Amino Triazole. Amitrole is a trans­
located herbicide that is especially effective on poison ivy and some strains 
of Canada thistle. It can provide control of some perennial grasses such as 
quackgrass. Amitrole is a 90-percent soluble powder, and is applied at a rate 
of 4 to 8 pounds per acre as a spray.
2. Amitrole-T. This is available in liquid form as Cytrol and Amitrol-T with 2 
pounds per gallon of amitrole plus ammonium thiocyanate. Since amitrole-T is 
formulated as a liquid, it is sometimes considered more convenient to handle 
than amitrole. The rates are 1 to 3 gallons per acre.
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3. Dalapon (Dowpon, Basfapon). It is a foliar-applied, traaslocated grass killer. 
Dalapon is available with TCA (Dowpon-C) for longer residual control. The 
rates are 10 to 15 pounds per acre of the 85-percent soluble powder. A wet­
ting agent improves the control. Perennial grass may require more than one 
application.
4. Sodium-TCA. This one is a root-absorbed grass killer that remains in the soil 
longer than dalapon. It is a 90-percent soluble powder used at 50 to 150 pounds 
per acre.
5. m s m a . It is available as Ansar 170HC as an 8-pounds-per-gallon liquid without 
surfactant, or as Ansar 529HC or Daconate as a 6-pounds-per-gallon liquid with 
surfactant. MSMA is used for perennial grass control at 0.5 to 1.5 gallons 
per acre. More than one application may be necessary.
6. d s m a . There are two forms, Ansar DSMA Liquid or Ansar 8100. DSMA is frequently 
used for spot treatment of Johnsongrass. The rates are 3 to 9 pounds per acre 
of the soluble powder or 1 to 2 gallons per acre of the liquid.
7. Paraquat. It is a 2-pounds-per-gallon contact herbicide with little residual 
activity. The volume of water should be adjusted to the amount of vegetation. 
The rates are 1 to 3 quarts per acre. A surfactant is added at the time of 
application.
8. Dinoseb (”dinitro"). This contact herbicide is often mixed with fuel oil. 
Dinoseb is quite toxic3 and will stain clothes and the skin. Mix 1 to 2 
quarts per 30 to 50 gallons of fuel oil with enough water to make a total 
volume of 100 gallons.
HERBICIDES FOR BR0ADLEAF WEED AND BRUSH CONTROL
1. Dicamba (Banvel). It is available as a 4-pounds-per-gallon formulation. Ban- 
vel presents a hazard to nearby soybeans, tomatoes, and desirable woody plants. 
The application rates are 1 to 4 quarts per acre.
2. Picloram (Tordon).' This is a persistent, broadleaf herbicide. It is formu­
lated as a liquid with 2,4-D as Tordon 212 and on a borate pellet as Tordon 
22K and Borolin. Special care must be taken because of the long soil life 
and because of its mobility in the soil.
3. 2 , 3 , 6 - t b a . It is a benzoic acid herbicide available as Benzac 1281 and Trys- 
ben 200. This compound is used to control deep-rooted, perennial broadleaf 
weeds. It is formulated as a 2-pounds-per-gallon liquid, and is applied at 
2 to 10 gallons per acre. Considerable precaution should be taken to avoid 
injury to nearby, desirable plants.
4. Fenac. This one is closely related to 2,3,6-TBA in terms of controlling deep- 
rooted, perennial broadleaf weeds. It is formulated as a 1.5-pounds-per-gallon 
liquid. The application rates are 2 to 15 gallons per acre.
5. 2 , 4 - d . This is a broadleaf herbicide with short persistence. Amine formula­
tions present less hazard to nearby, sensitive plants than ester forms. The 
common formulation is as a 4-pounds-per-gallon liquid. Mixtures of 2,4-D and 
dalapon are often used for short-term control of both broadleaf and grass weeds.
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6. 2 , 4 , 5 - t . It is similar to 2,4-D, but gives better control of some woody plants 
and has a longer soil life. Mixtures of 2,4-D and 2,4,5-T are commonly called 
"brushkiller." The common formulation is as a 4-pounds-per-galIon liquid. Cur­
rent restrictions (1973) forbid the use of 2,4,5-T around homes or on lakes, 
ponds, and ditchbanks.
7. silvex. This herbicide may be used for control of brush in a manner similar 
to 2,4,5-T. Silvex has had fewer restrictions on where it can be used.
8. Bromacil (Hyvar-XL) is a 2-pounds-per-gallon liquid for basal spraying of 
brush. A 10-percent pellet (HABCO-lOB) is also available.
LONG-TERM RESIDUAL CONTROL
Spray Applications
Many of these chemicals are wettable powders and will require thorough agitation 
for spray application. The rates listed are for the different types of weeds to 
be controlled. Initial applications are often made at the high rate, with subse­
quent treatments at the lower rate.
Rate of formulation per acre
Herbicide Annuals Shallow perennials Deep perennials
Hyvar-X (80 pet.)........ 3 to 6 lb. 7 to 12 lb. 15 to 30 lb.
Hyvar-X-L Q! lb./gal.) . . 1 to 2 gal. 3 to 6 gal. 6 to 12 gal.
Tandex (80 pet.) ........ 4 to 8 lb. 3 to 16 lb. 16 to 30 lb.
Princep (80 pet.)........ 6 to 12.5 lb. 12.5 to 25 lb. 25 to 50 lb.
AAtrex (80 pet.) ........ 6 to 12.5 lb. 12.5 to 25 lb. 25 to 50 lb.
Karmex (80 pet.) ........ 8 to 20 lb. 20 to 40 lb. 20 to 60 lb.
Casoron (50 pet.)........ 8 to 12 lb. 12 to 25 lb. 25 to 40 lb.
Pramitol 25E (2.lb./gal.). 5 to 7.5 gal. 7.5 to 15 gal. 15 to 30 gal.
Urox 22 (22 pet.)........ 50 to 75 lb. 75 to 150 lb. 150 to 200 lb.
Sodium chlorate.......... 300 to 500 lb. 500 to 750 lb. 750 to 1,300 lb
Amizine................... 6 lb. 12 lb. 20 lb.
Krovar I (80W) .......... 2 to 6 lb. 7 to 18 lb. 14 to 40 lb.
Granular or Pellet Application
Granulars are often more convenient for spot treatment and for small areas. Many 
granules are on a sodium chlorate-borate base.
Herbicide__________________________________________
Concentrated Borascu .............................
Sodium chlorate....................................
Sodium chlorate-modified .........................
Sodium chlorate-borate ...........................
Ureabor............................................
Chlorea-3 (3 pet. monuron + borate-chlorate) . . .
Vacate ............................................
Benzabor ..........................................
Atratol 8P ........................................
Pramitol 5P........................................
Tandex 4G..........................................
Casoron-lOP ........................................
_____No. of pounds per:______
100 square feet square rod
4 to 6 12 to 15
1.5 to 3 4 to 6
2 to 4 6 to 10
3 to 4 8 to 10
2 to 4 6 to 9
1 to 2 3 to 5
1 to 2 3 to 5
0.5 to 0.5 1 to 2
0.5 to 1 2 to 3
1 to 2 3 to 5
0.25 tc> 0.5 1 to 2
0.5 to 1 3 to 5
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BROADLEAF WEEDS
These are often best controlled with foliar applications. Deep-rooted perennials 
can usually be controlled best when they are at the early bud to early bloom stage. 
The materials listed below can move through the air and damage nearby, desirable 
hroadleaf plants. They are quite soluble and mobile in the soil, and can move into 
the soil and damage trees or other desirable shrubs and broadleaf plants.
Herbicide
2,4-D and/or 2,4,5-T ...............
Silvex .............................
Banvel (dicamba) ...................
Tordon 212 (picloram + 2,4-D). . . .
2,3,6-TBA...........................
Fenac...............................
Tritac (2,3,6-TBP) .................
Rate of formulation per acre
Annual and
shallow
perennials
1 to 2 qt.
1 to 2 qt. 
0.5 to 1 qt.
2 to 4 qt.
2 to 5 gal.
2 to 5 gal.
Deep-rooted
perennials
2 to 4 qt.
2 to 4 qt.
1 to 4 qt.
4 to 12 qt.
5 to 20 gal. 
10 to 15 gal. 
10 to 20 gal.
UNDESIRABLE WOODY PLANTS
Most of the materials used to control such plants are applied to the foliage, but 
can be applied (1) as basal bark treatments if the trees are less than 3 inches 
in diameter or (2) as a frilled treatment if the trees are larger. The basal 
treatment can be applied during the dormant season in fuel oil. Foliar treat­
ments are usually applied as soon as the brush or trees have leaves fully ex­
panded.
Method of
Herbicide______________________________ application__________ Rate of formulation
2,4-D and/or 2,4,5-T............Foliar or basal
Silvex.......................... Foliar or basal
Tordon 212 (picloram + 2,4-D). . . Foliar or basal
Banvel (4 lb./gal. dicamba). . . . Foliar
Ammate-X (ammonium sulfamate). . . Foliar 
Habco 10B (10 pet. bromacil) . . . Soil
2 to 4 qt./A.
2 to 4 qt./A.
1 gal./A.
2 to 4 qt./A.
60 lb./A.
1 to 2 tbsp./sq. ft.
WEEDY GRASS CONTROL
Weedy grass control is often best accomplished with the herbicides listed below. 
The use of a spreader-sticker (surfactant) often helps.
Rate of formulation per acre
Herbicide Annuals Perennials
Dowpon ................. . 5 to 10 lb. 10 to 30 lb.
Sodium-TCA............. . 20 to 50 100 to 150
Cytrol, Amitrol-T. . . . . 1 gal. 2 to 3 gal.
Glytac (TCA ester) . . . . 2.5 gal. 5 gal.
Ansar 529HC............ . 1 to 2 qt. 2 to 4 qt.
Daconate ............... . 2 to 3 qt. 3 to 5 qt.
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CONTACT WEED CONTROL
Contact herbicides kill the plant tissue with which they come in contact. Thus, 
adequate spray volume is needed for full coverage. The use of a surfactant often 
helps the spray to spread on the plants.
Herbicide_________________ Rate per acre
Paraquat.................1 to 3 qt./A.
Fuel oil + dinoseb. . . .50 gal. + 2 qt.
Herbicidal naphtha. . . .30 to 50 gal.
COMMENTS
Availability, formulations, trade names, and federal clearance for the use of her­
bicides change from time to time. Always refer to the most recent product labels 
for precautions, directions for use and rates to use. Use herbicides with appro­
priate precautions to avoid injury to desirable vegetation, to protect the user, 
and to assure the safety of humans and animals. Store herbicides properly so that 
children and those who may not be responsible for their actions do not have access 
to them. Store herbicides only in the original, well-marked containers. Properly 
dispose of used herbicide containers and old herbicides.
There are both benefits and risks associated with the use of herbicides. Used 
properly, the benefits can far exceed the risks and the quality of our environ­
ment can be improved by controlling undesirable vegetation. Do not neglect the 
opportunities for using desirable vegetation to compete with and replace unde­
sirable vegetation. For some areas, mechanical control may sometimes be quite 
practical and the most appropriate method.
M.D. McGlamery 
E.L . Knake
Extension Agronomists
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CONTROLLING TURFGRASS W EEDS
A. J. Turgeon
A dense, vigorous stand of grass is the best defense 
against invading weeds. This can be achieved by fol­
lowing the recommendations in the other sections of 
this circular. When weeds do occur, however, timely 
applications of specific herbicides will reduce or elimi­
nate them from the lawn. Herbicides alone will not 
produce a good lawn — their use must be accompanied 
by basic improvements in the lawn care program. 
Otherwise, weeds will probably reinfest the lawn or be 
replaced by other weeds that are more difficult to 
control.
Injury from insects, disease, misuse of fertilizers or 
pesticides, or excessive wear weakens the turfgrass 
community and allows weeds to become established. 
Prevention and immediate repair of lawn injury are 
important weed control measures.
Weeds are often good indicators of unsuitable grow­
ing conditions for lawn grasses. For example, extensive 
development of knotweed is frequently associated with 
severely compacted soil conditions. Although this weed 
can be selectively controlled with herbicides, the result 
of such treatment may be bare ground or the develop­
ment of more weeds, unless soil compaction is reduced 
by appropriate means.
Refer to the weed sketches and descriptions in the 
next section for weed identification and the conditions 
under which specific weeds may develop.
Broadleaf weeds
Most broadleaf weeds can be controlled selectively 
with postemergence applications of available herbicides. 
These chemicals are best applied during cool weather 
when the grass and weeds are actively growing; treat­
ments during hot weather may injure the lawn grass. 
Control methods are most effective when the weeds 
are treated at an early stage of growth.
Most herbicides used for broadleaf weed control • 
have very little residual activity, as they are readily 
broken down by soil organisms. Since the soil probably 
contains many weed seeds, new weeds will soon develop 
unless the grass fills in fairly rapidly. Hence, a good 
fertilization program and proper mowing are important 
in preventing reinfestation.
Annual grasses
Crabgrass, goosegrass, and foxtail 
HU are annual grasses commonly found in lawns. 
They germinate during spring and early summer and 
die out with the first frost in fall. Poorly maintained 
lawns may appear to be completely taken over by an­
nual grasses by midsummer. The most common annual 
grass in lawns is crabgrass, and many commercial 
herbicide formulations are available for controlling this 
weed.
Preemergence herbicides can be applied before the 
appearance of crabgrass in the lawn. These herbicides 
persist in the soil for several months and control 
crabgrass and other annual grasses through the grow­
ing season. The new shoots and roots of germinating 
seeds absorb the herbicide and are killed. Preemergence 
herbicides should be applied in early April, about the 
time forsythia is in bloom.
Postemergence crabgrass herbicides are applied after 
the crabgrass appears in the lawn. At least two weekly 
applications are required for complete control. These 
herbicides may cause some discoloration of the grass, 
but the injury is usually short-lived. Preemergence 
herbicides are generally ineffective once the crabgrass 
plants are visible in the lawn.
Perennial grasses
Any undesirable grass that persists in the lawn from 
year to year is a weed. Bentgrass and tall fescue, com­
monly used for lawns and other turfs, are quite ac­
ceptable when planted intentionally: in Kentucky blue- 
grass, however, they appear as unsightly clumps or 
patches and are serious weeds. Quackgrass and nimble- 
wili are also undesirable perennial grasses in lawns.
Presently, there are no herbicides that will selectively 
control perennial grasses. Isolated clumps or patches 
of perennial grasses can be removed with a knife or a 
trowel or pulled by hand. Make sure that all plant 
parts, including subsurface rhizomes, are completely 
removed so the weed won’t grow back. Large bare 
spots left when perennial grasses are removed should 
be sodded or seeded as soon as possible. Small pieces 
of sod from border areas of the lawn can provide de­
sirable grasses quickly.
An alternative to removing perennial grasses by hand 
is spot-treatment with nonselective herbicides, in which 
an entire treated area is killed. Before seeding or sod­
ding such an area, a waiting period of several weeks 
may be necessary to allow the herbicide to break down.
Extensive infestations of perennial grasses may re­
quire complete reestablishment of the lawn.
Specific herbicide recommendations for controlling 
lawn weeds are given in Extension Circular 1076, 
“Turfgrass Pest Control,” available from the Publica­
tions Office, College of Agriculture, 123 Mumford Hall, 
Urbana, Illinois 61801, or from your local county ex­
tension adviser.
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VEGETABLE GROWING NO. 18
Deactivation of Herbicide Residues for 
Horticultural Crops Using Activated Carbon
H.J. Hopen and A.J. Turgeon
Residues of triazine herbicides (atrazine and simazine) or substituted-urea herb­
icides (linuron, monuron, and diuron) persist in the soil for varying periods. 
Attempts have been made to correlate this persistence with rainfall, temperature, 
soil characteristics, cultivation practices, method and time of herbicide appli­
cation, and the rate of application. So far, predicting the extent of residue 
damage to sensitive crops the year following residual herbicide applications has 
been only partially successful.
During the last several years, considerable interest had developed in using acti­
vated carbon to reduce herbicide and insecticide contamination in specific areas 
(gardens, greenhouses, lawns, and the like); also, as a root dip to protect trans­
plants (tomatoes, peppers, strawberries, ornamentals, and so on) in relation to 
triazine or substituted-urea herbicides. Activated carbon can also be used to 
"clean-up" pesticide spills. Other herbicides that may be deactivated by carbon 
include trifluralin (Treflan), bromacil (Hyvar-X), benefin (Balan), bensulide 
(Betasan, Pre-San, and Prefar), DCPA (Dacthal), dichlobenil (Casoron), diphenamid 
(Dymid, Enide), EPTC (Eptam), 2,4-D, and terbacil (Sinbar).
Activated carbon is currently used in a wide range of applications in diverse in­
dustries. It is manufactured by heating or chemically treating organic matter to 
achieve a structure that may be visualized as a solid foam containing a vast pore 
structure. This produces a large surface area within a relatively small volume.
The charcoal used for barbecue grills and the like cannot be ground to achieve 
the same pore structure on a pound-for-pound basis. Most activated carbons are 
purified by acid and water washes to remove undesirable impurities. Activated 
carbons are available in both granular and powdered form.
The usefulness of activated carbon is based primarily on its ability to absorb 
molecules onto its vast pore structure. The phenomenon of adsorption can take 
place in either gas or liquid phase systems. The adsorption is often selective 
when applied to systems containing more than one component. Two examples of this 
are the use of activated carbon in gas masks to remove poisonous vapors and as 
an antidote to render harmless accidentally ingested poisons.
Activated carbon is used extensively in the dry cleaning industry. The names of 
local distributors can usually be found in the Yellow Pages under "Cleaners' and 
Driers' Supplies," or by contacting a dry cleaning establishment. In emergency 
cases, carbon probably could be purchased directly from a local dry cleaner. Such 
businesses are an especially valuable source of carbon in rural areas, where de­
livery from a distributor maybe slow. Activated carbon is available in 1-to 50-pound 
containers. Some dry cleaning carbons may contain additives that will make them un­
suitable. If so, purified activated carbon should be obtained for soil-deactivation use.
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Small quantities of purified activated carbon are available at pharmacies, chemi­
cal supply houses, and some garden centers. .
There are several firms which market activated charcoal nationally:
Atlas Chemical 
Wilmington 19899 
(marketed as Gro-Safe)
Westvaco
299 Park Avenue
New York, New York 10017
ICI America, Inc.
Wilmington, Delaware 19899
Pittsburg Activated Carbon Co. 
P.0. Box 1346
Pittsburg, Pennsylvania 15230
Two common methods can be used to protect transplanted, susceptible species:
1. Mix activated carbon with water to make a slurry or paste (2 pounds in a gal­
lon of water) and dip the transplant roots in the paste, making sure not to 
get the material on the foliage. This method will usually treat 300 small 
transplants. Plant the treated plants while they are still wet.
2. Mix 1 pound of activated carbon in several gallons of water and use this as a 
transplant solution (pour around the roots) for about 300 plants. Because the 
activated carbon must be kept in solution by stirring, the root-dip method is 
usually the more practical one.
The second procedure should not be used where phytotoxic herbicides (ones harmful 
to the plant you want to grow) are used for weed control the year you plant a sus­
ceptible crop, but only as an emergency measure to overcome a residue from these 
herbicides. This method can be used on transplanted crops, but enough charcoal 
cannot be placed on many direct-seeded crops to absorb the herbicide in a large 
enough soil volume for root development. For direct seeding of susceptible spe­
cies, a total deactivation of the soil may be necessary.
Mixing activated carbon into soil contaminated with undesirable herbicide residues 
may significantly reduce the uptake of residues in crops.
If an area is contaminated with a common herbicide residue, it is desired to seed 
a susceptible crop. For each pound per acre of the actual residue, 200 pounds per 
acre (a half pound per 100 square feet) of activated carbon should be applied. The 
carbon should be uniformly incorporated to a 3- or 4-inch depth. The efficiency of 
deactivation will depend on the organic-matter content and physical condition of 
the soil.
When establishing turfgrass on soils previously treated with preemergence crabgrass 
herbicides or substituted ureas, suspected herbicide residues may be deactivated 
following the application of 200 to 400 pounds per acre of activated charcoal. The 
area may then be seeded with desired turfgrass species. Established turf may be 
overseeded after the same procedure has been followed. The activated charcoal 
should be watered-in well after the application and, preferably, incorporated into 
the soil root zone if a new seedbed is involved.
Often, it is desirable to determine the amount of herbicide residue in the soil if 
a susceptible horticultural species is to be grown. The bioassay for atrazine (us­
ing oats as a test species) was published by K.P. Buchholtz, in the December, 1967 
issue of Crops and Soils. This method can also be adapted to test for other spe­
cific residues.
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Chemical analyses for atrazine are slow, quite complicated, and can be done in only 
a few specialized laboratories. Biological assays are more feasible, since they 
can be done with simple equipment found in most homes or offices. The biological 
assay outlined herein does not provide an exact measure of the amount of atrazine 
present in the soil, but will indicate whether a sufficient quantity is present to 
harm sensitive crops.
This is Dr. Buchholtz's method:
1. Secure a representative soil sample from the field suspected of having atrazine 
residue. Secure samples from several locations in the field, as when taking 
soil samples to determine fertilizer requirements. Atrazine residue usually ap­
pears in patches in a field. Enough areas must be sampled to avoid missing ones 
of high residue content. Headlands and knolls frequently show the most residue 
injury. One may wish to take separate samples from areas where excessive resi­
due is anticipated. Always take the soil samples to the full depth of the plow 
slice, whether or not the field is plowed. Remember that the assay is only as 
reliable or representative as the sample you take. About 10 pounds of soil are 
required for each sample to be assayed.
2. Assays should be run on the samples within a week or two after they are obtained 
from the field. If the samples cannot be assayed immediately, store the soil in 
a cold place; if possible, allow it to freeze. If samples are stored indoors 
under warm conditions, the atrazine residue may be lost.
3. If the soil is wet, spread it out and allow it to dry so it can be worked read­
ily. If the soil is cloddy, crush the clods to the size of pea or of wheat 
seeds, but do not pulverize it.
4. The addition of about 50 percent by volume of coarse sand will improve the 
physical condition of silt and clay soils. If sand is added, mix it with the 
soil thoroughly.
5. Add about a half a gram of activated carbon to half (5 pounds) of the soil or 
soil-sand mix. Mix the carbon with the soil thoroughly. The carbon deacti­
vates the atrazine. For purposes of comparison, soil treated in this way pro­
vides the equivalent of soil without atrazine residue.
6. Partially fill two containers, ones of a pint to a quart in size, with soil 
without carbon and two containers with the soil-carbon mixture. Punch holes 
in the bottoms of the containers to allow drainage. Tin cans or ice cream 
cartons make satisfactory containers.
7. Plant about 15 oat seeds (or seeds of susceptible horticultural species of 
specific interest) in each container and cover the seeds with about a half 
inch of soil. Wet the soil with water, but do not saturate it.
8. Place the containers in a warm place (about 70 to 75° F.), where they will get 
the most sunlight possible. Sunlight is usually essential for the development 
of atrazine-injury symptoms. Artificial light has much less intensity than 
sunlight and, therefore, may not be satisfactory.
9. Atrazine-injury symptoms on seedlings should become apparent about three weeks 
after planting. If the temperatures are below 70° F., it will take longer. 
Water the plants sparingly. Do not allow the soil to dry out.
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10. Severe injury is characterized by drooping leaves and by leaf-kill that ex­
tends from the tip of the leaf toward the base. Leaf-kill indicates the 
presence of a significant amount of atrazine residue in the soil. If the resi­
due content is marginal, it will stunt the growth of the oats without killing 
the leaves. Stunting can be determined by comparing the growth of oats in 
soil with carbon. Oats grown in soil with carbon should be normal and should 
show no atrazine injury or stunting, unless extremely high residues of atrazine 
are present in the soil sample.
11. If there is any evidence of leaf-kill or stunting on the oats, plant the 
field from which the samples were obtained with an atrazine-tolerant crop.
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CIRCULAR 1051
CONTROLLING
> WEEDS
|k I ,4 in tl ie
HOME 
GARDEN
The following publications contain more de­
tailed information on weed control and other 
gardening subjects. These publications can be 
obtained from your local extension adviser or 
from the listed source.
O F F IC E  O F A G R IC U L T U R A L  P U B L IC A T IO N S , 123 
M U M F O R D  H A L L , U R B A N A , IL L IN O IS  61801 :
Prevent 2,4-D Injury to Crop and Ornamental 
Plants, Circular 808
Lawn Weeds: Identification and Control,
Circular 873
Illinois Vegetable Garden Guide, Circular 882 
Soil Disinfection, Circular 893 
Insecticide Recommendations for the Home­
owner, Circular 900 (revised annually) 
Herbicide Guide for Commercial Vegetable 
Growers, Circular 907 (revised annually) 
Growing Small Fruits in the Home Garden, 
Circular 935
Growing Tomatoes at Home, Circular 981 
Home Orchard Pest Control, Circular 1001 
Mulching Vegetables, Circular 1009
O F F IC E  O F IN F O R M A T IO N , E X T E N S IO N  S E R V IC E , 
U .S . D E P A R T M E N T  O F A G R IC U L T U R E , W A S H IN G ­
T O N , d .c . 20250:
Mulches for Your Garden, USDA Home and 
Garden Bulletin 185
Selected Weeds of the United States, Agricul­
ture Handbook 366 ($4.00)
D E P A R T M E N T  O F H O R T IC U L T U R E , 124 M U M F O R D  
H A L L , U R B A N A , IL L IN O IS  61801 :
Herbicides for Commercial Fruit Crops, H-659 
(revised annually)
University of Illinois at Urbana-Champaign
College of Agriculture 
Cooperative Extension Service
This circular was prepared by H. J. Hopen, extension hor­
ticulturist, University of Illinois at Urbana-Champaign. It 
replaces VG-4, “Weed Control in the Vegetable Garden.”
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Synthetic Mulches
Common synthetic mulches include polyethyl­
ene, paper, paper-polyethylene combinations, 
wax-coated papers, and aluminum and steel foils.
Polyethylene film is used in a thickness of 1 to 
IV2 mils (0.001 inch =  1 mil) and a width of 
3 to 6 feet. Black polyethylene is preferable for 
the home vegetable garden because it prevents 
light from reaching the weed seedlings. It is 
generally not practical to use transparent poly­
ethylene because weed problems develop under 
the polyethylene.
Press the edges of the mulch down into fur­
rows and cover firmly with soil. Do not throw 
excess soil on top of the mulch.
A push-type, one-wheel cultivator works well 
to open and close furrows. The mulch may also 
be installed simply by covering the edges with a 
rake or shovel. It is better to apply synthethic 
mulches in crop rows rather than attempting to 
cover the entire area. The area between the rows 
of polyethylene mulch must be carefully culti­
vated and hoed.
The advantages of polyethylene mulching in­
clude moisture conservation, increased spring soil 
temperatures, and keeping edible aboveground 
plant portions clean.
often be impractical and expensive to buy the 
several herbicides that would be needed.
Application methods must be carefully con­
trolled when a herbicide is used on small areas. 
The tendency is to apply additional amounts if 
the quantity measured out “looks1” as if it is not 
enough. C h e c k  ra tes  o f  m a te r ia l  to  use a n d  a p ­
p lic a tio n  te c h n iq u e s  o n  th e  c o n ta in e r  la b e l v e ry  
c a re fu lly . A p p l ic a tio n s  m u s t  be a c c u ra te  a n d  u n i ­
fo r m . E xc e ss iv e  a m o u n ts  m a y  ca use  in ju r y  to  th e  
p re se n t or s u b s e q u e n t  crops.
If a gardener is unwilling to remove weeds by 
hand in the home garden, Dacthal, Amiben, or 
Treflan can be used on several species. These 
herbicides may not be the most effective for a 
large planting of the individual fruit or vegetable 
species. Herbicides for large plantings of individ­
ual species are listed in the commercial growers’ 
recommendations (see Circular 907 or H-659).
Herbicides may be sold under several trade 
names. If you cannot identify the trade names 
on the container, look for the common name or 
chemical name on the label. The trade names 
listed in this circular are for products commonly 
used in Illinois. Products of identical content 
marketed under other trade names may be 
equally acceptable.
HERBICIDES
It is not a good practice to use herbicides in 
small ornamental and vegetable gardens contain­
ing several crop species because different flowers, 
vegetables, and weeds vary in their tolerance to 
herbicides. Some herbicides may remain in the 
soil longer than one growing season, and may kill 
or injure some species the following year (espe­
cially if excessive rates are used). Ideally, a spe­
cific herbicide should be used for each crop 
species, but most people have small areas of 
several species in their gardens, and it would
TRADE
NAME
Dacthal
COM M ON
NAME
DCPA
CHEMICAL NAME  
dimethyl 2 , 3 , 5 , 6 - 
tetrachloroterephthalate
Treflan
Preen
trifluralin a,a,a;-trif)uoro-2,6
dinitro-N-N-dipropyi-
p-toluidine
Amiben
Vegiben
Weedone
Garden
Weeder
chloramben 3-amino-2,5-dichloro 
benzoic acid
Dowpon dalapon 2,2 dichloropropionic acid
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A weed is a plant growing where it is not 
wanted. Weeds compete with desirable plants 
for water, soil nutrients, sunlight, and gaseous 
components of the air needed for growth. Many 
weeds also harbor diseases and insects that may 
attack plants around the home.
Three general methods of weed control can be 
used in the home garden: ( 1) cultivation and 
mechanical removal (hoeing, pulling, etc.) ; (2 ) 
mulching (smothering of weeds); and (3) herbi­
cides (weed killers).
C U L T IV A T IO N  A N D  M ECHANICAL REM OVAL
Cultivation and mechanical removal is the 
safest and most common method for controlling- 
weeds in small home gardens. Since only those 
weeds that are actually present can be controlled, 
the process must be repeated several times 
throughout the growing season. It may be diffi­
cult to control weeds adequately during vacations 
or busy work periods with this method.
Weeds should be shaved off with a sharp hoe 
while gently breaking up the crust. Deep tillage 
causes severe injury to many shallow-rooted 
plants and helps place a fresh supply of weed 
seeds in position to germinate. Keeping equip­
ment sharp and in good condition will help re­
duce injury to desirable plants. Hoe carefully 
around your plants and hand pull weeds close to 
the plants.
Weeds can be controlled by wheel and hand 
hoes in smaller areas or by power equipment 
such as rototillers and garden-type tractors in 
large gardens. This equipment should be set 
shallow when used in a garden for weed control.
M ULCH ING
Mulching controls weeds by preventing light 
from reaching the weed seedlings. This method 
will control annual weeds -— those that ger­
minate from seed each year for several weeks. 
Perennial weeds (those that sprout each year 
from below-ground plant parts) usually must be 
removed by mechanical means.
O rgan ic M ulches
The organic materials most frequently used 
for mulching include plant residues such as straw 
or hay (free of weed seeds) ; crushed corncobs; 
various nut hulls; leaf and grass composts; peat; 
wood products such as sawdust, wood chips, 
shredded bark, and shavings; and well-rotted 
animal manures. To function as an effective 
mulch, these materials should be applied at a 
depth of about 4 to 6 inches.
Natural mulch materials may require consid­
erable hand labor for application. Most organic 
materials are bulky and must be hauled to the 
place of use. This is not a serious problem for 
small gardens.
Organic mulches return organic matter and 
some plant nutrients to the soil and improve soil 
tilth as they decompose. Added benefits are pre­
vention of soil compaction, conservation of soil 
moisture, erosion control on slopes, cooler sum­
mer soil temperatures, and the added attractive­
ness of the garden. Mulches such as colored 
stones and decorative barks are available for 
flower and ornamental plantings.
When organic materials are used, you may 
need to add nitrogen fertilizer to prevent a de­
ficiency of nitrogen in the mulched crop. With 
legume mulches (alfalfa or clover), however, 
excess nitrogen is released during decomposition.
NITROGEN REQUIRED 
ORGANIC MULCH FOR DECOMPOSITION
MATERIAL (pounds per ton of mulch)
Cocoa pods 6.0
Corncobs, ground 22.5
Hay, grass 7.6
Peanut hulls 8.5
Sawdust, fresh 26.0
Wheat straw 17.6
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Dacthal
Dacthal is a preemergence (before the weeds 
emerge) herbicide that must be applied to weed- 
free soil. It controls very small weed seedlings 
soon after the weed seeds germinate. The herbi­
cide action is most effective if rainfall occurs or 
the soil is irrigated within 2 to 3 days after appli­
cation of the herbicide.
Dacthal is available as a 75 percent wettable 
powder that can be used for large garden areas 
and as a 5 percent granular material for smaller 
areas. This material can be used for annual grass 
control in lawns, on a number of species of 
flowers, and on strawberries, broccoli, brussels 
sprouts, cauliflower, cabbage, dry and snap 
beans, cucumbers, squash, melons, collards, kale, 
mttstard greens, turnips, garlic, onions, potatoes, 
sweet potatoes, yams, tomatoes, eggplants, and 
peppers.
D o  n o t  u se  Dacthal on beets, bugle weed, 
button pink, carnation, geum, germander, me- 
sembryanthemum, pansy, phlox, sweet william, 
and telanthera.
A one-time application to all species is not 
always possible in a garden of flowers or vege­
tables because some plants are susceptible to 
injury in early-growth stages. It is preferable to 
use Dacthal at seeding or transplanting time. 
When this is not possible, the weeds should be 
removed and Dacthal applied to prevent further 
weed development. Consult the container label 
for the appropriate application time.
Dacthal is effective in controlling annual 
grasses that are a problem in the spring. Those 
broadleaf weeds that escape control should be 
mechanically removed.
Dacthal is the best m u lt i -p u r p o s e  herbicide for 
home-garden use.
Treflan
Since Treflan is used in soybean culture in 
Illinois, it is widely available. It can be purchased 
as a liquid with 4 pounds of active ingredient per 
gallon for large garden areas or as a 1.47 percent 
or 5 percent granular for smaller areas.
Treflan can be used for weed control in green, 
lima, and dry beans, broccoli, brussels sprouts, 
cabbage, cauliflower, carrots, kale, mustard 
greens, okra, peppers, tomatoes, and turnip 
greens, or in growing apricots, cherries, grapes, 
peaches, and plums. Established trees, some 
ornamentals, and many established flowers will 
tolerate Treflan. D o  n o t u se  on ground covers, 
sweetcorn, strawberries, bramble fruits, or blue­
berries, since injury may result.
Treflan must be mixed with or watered into 
the soil to prevent loss of the chemical from the 
soil surface. A rototiller or similar equipment 
should be used to mix Treflan with the soil to a 
3- to 4-inch depth. When it is impractical to mix 
Treflan with the soil mechanically, all germi­
nated and growing weeds should be removed 
and the herbicide carried into the soil through 
rainfall or sprinkle irrigation.
The amount of Treflan to use is correlated 
very closely with the type of soil. The appropriate 
amounts are shown on the container label.
Treflan is quite effective on annual grasses, 
but many broadleaf weeds will need to be me­
chanically removed.
Amiben
Amiben is also available to many farmers 
because it is used in soybean culture. It should 
be applied to the soil surface before weed seeds 
germinate. The herbicide action is most effective 
if rainfall occurs or the soil is irrigated 2 to 3 
days after application of the herbicide.
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Amiben is availal)le as a liquid with 2 pounds 
of active ingredient per gallon for large garden 
areas and as a 1.3 percent or 10 percent granular 
material. It can be used on seeded asparagus, 
lima beans, green beans, pumpkins
and squash, H H H H i  sweet potatoes, and 
transplanted tomatoes and peppers. D o  n o t use  
on other vegetable or fruit crops.
As indicated on the container label, a number 
of annual flowers and established shrubs will 
tolerate Amiben. Amiben controls a wider range 
of annual grass and broadleaf weeds than 
Dacthal or Treflan, but it is not as effective on 
purslane (often a problem in home gardens).
Amiben should not be used on gardens in 
light sandy soil.
Soil Sterilants
Herbicides used to eradicate weeds that volun­
teer through cracks in sidewalks, patios, drive­
ways, or along fences are known as soil sterilants. 
D o  n o t use  these materials where they can pos­
sibly be carried by water or wind movement into 
lawns or gardens. Most grass weeds will be con­
trolled with Dowpon, a relatively safe edging 
and border control material.
If a garden area becomes contaminated with 
a persistent herbicide or a soil sterilant, this 
area can be decontaminated by applying acti­
vated carbon to inactivate the herbicide.
PRECA UTIO N S
General
Phenoxy herbicides (2,4-D, 2,4,5-T, and sil- 
vex) are used for control of broadleaf weeds. 
Most flowers, shrubs, small fruits, tree fruits, and 
vegetables are susceptible to injury by phenoxy 
herbicides. When applying these materials to 
grass, be sure that spray, drifting spray, or fumes 
do not reach susceptible plants.
Use the forms of the phenoxy herbicides 
(amine and sodium or lithium salts) that are less 
volatile and do not drift as easily, and apply 
under as calm conditions as possible. A sprayer 
used to apply phenoxy herbicides on grass should 
not be used to apply other pesticides on gardens. 
N e v e r  use a phenoxy-contaminated sprayer on 
desirable broadleaf plants. Phenoxys cannot be 
cleaned out of sprayers thoroughly enough to 
avoid injury to broadleaf plants. For further pre­
cautions, see Circular 808.
Disposal of Pesticide Containers 
and Surplus Pesticides
U se p es tic id e s  sa fe ly  — re a d  th e  la b e l. If pesti­
cides are handled or applied improperly, or if 
unused parts are disposed of improperly, they 
may be injurious to humans, domestic animals, 
desirable plants, pollinating insects, and fish or 
other wildlife, and they may contaminate water 
supplies. Use pesticides only when needed and 
handle them with care. Follow the directions and 
heed all precautions on the container labels.
Store all pesticides in a cool, dry, locked stor­
age area so that they are not accessible to chil­
dren, irresponsible persons, and animals. Do not 
dispose of pesticides through sewage systems. 
Haul them or have them hauled to a sanitary 
land fill for burial.
N e v e r  place pressure cans on a stove or heater 
or near any source of heat that might exceed 
120°F. Store in a cool place — not in the hot 
sun. Have empty pressure cans hauled away and 
buried by experienced disposal crews. D o  n o t  
in c in e ra te .
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FOR COMMERCIAL VEGETABLE GROW ERS
W e e d  g r o w t h  reduces vegetable growers' income in 
the United States by millions of dollars annually as a 
result of lower yields, poorer quality, and added labor 
in harvesting and processing.
This guide should be used together with the grower’s 
knowledge of soil types and the crop and weed history 
of the area to be treated. Whether to use herbicides or 
other means of weed control depends in part on the 
severity of past weed infestations. In many instances 
mechanical control is sufficient alone or is needed in 
addition to herbicide use. Several herbicides may be sug­
gested for some crops. These herbicides have shown 
good control with no injury to the vegetables under 
test conditions. Not all herbicides cleared for use on a 
species are necessarily listed. Where the choice of more 
than one herbicide is suggested, the decision rests with 
the grower and is based on his knowledge of past weed 
infestation and cost of material. Where one herbicide 
will not control the weeds present a combination of 
herbicides is suggested. When using an herbicide for 
the first time, use a small-scale trial.
These suggestions for chemical weed control in vege­
tables are based on research at the Illinois Agricultural 
Experiment Station, the U.S. Department of Agricul-
of Illinois and its agents assume no responsibility for 
results from the use of these herbicides, whether or 
not they were used in accordance with suggestions, 
recommendations, or directions of the manufacturer or 
any governmental agency.
R e a d in g  th e  labe l o f  th e  h e rb ic id e  c o n ta in e r  is the 
most profitable time you spend in weed control. Use 
of the material and methods of use depend on registra­
tion of the herbicide by federal and state Environmental 
Protection Agencies (E PA ). Do not use any herbicide 
u n le ss  th e  label s ta te s  th a t  i t  is  c lea red  f o r  th e  u se  on  
th e  crop  to be trea ted .
Where mixtures of chemicals are applied the u se r  
will assume the responsibility for freedom from resi­
dues if such applications are not labeled by the EPA 
as a mixture.
Suggestions sometimes change during the growing 
season based on EPA clearances after date of issue. 
This circular is printed only once each year, and is 
therefore subject to change without notification.
Watch for notice of changes in EPA registration of 
herbicides (as released by the EPA) in the Illinois 
Vegetable Farmer’s Letter. The Letter is available on 
request from the Department of Horticulture, Univer-
ture , an d  o th e r research  institu tions. T he U niversity  sity  o f Illinois, U rb an a  61801.
N o t e : In  the  suggestions table on the follow ing pages, the trad e  nam es of the herbicides a re  usually  
used. T h e  list im m ediately  below show s trad e  nam es and th e ir co rresponding  com m on nam es.
Com m on nam e T rade nam e Com m on nam e T rade name Com m on name T rade name
alachlor ............ cyanazine............. M CPB ...................
atrazine ............. cy c lo a te ............... n a p ta la m ............... ..................... Alanap
benefin ............... da lapon ................. .Basfapon, Dowpon n i t r a l in ...................
bensulide ......... D C P A ................... n itro fe n ................. ..........................TO K
butylate ............. d iphenam id ........ ...........Dymid, Enide p ro p ach lo r.............
C D A A ............... d iu ro n ................... ..................... Karm ex pyrazon .................
chloram ben. . . . .Amiben, Vegiben 2E E P T C ................. s im az in e .................
ch lorbrom uron . . .  .Brom ex, M aloran fluorod ifen ......... trifluralin .............
chloroxuron . . . isopropalin .......... Petroleum  solvent . . Stoddard Solvent
chlorpropham .. lin u ro n ................. 2,4-D (a m in e ). . . .
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. 
JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign, 6M — 11-73— 26169
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
Prepared by H. J. Hopen, Department of Horticulture CIRCULAR 907
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USE THESE SUGGESTIONS IN 1974 ONLY
C ro p H erb ic id e
R a te  o f  a c tive  
in g re d ien t p e r  
a cre a c tu a lly  
covered1
W eeds
con tro lled
B est tim e  o f a pp lica tio n  
{based on crop stage) R em a rk s , cau tions, lim ita tion s
Asparagus(seedlings) Amiben 3 lb. Annuals Immediately after seeding Irrigation or rainfall after treatment will give maximum control.
Asparagus(established
dalapon 5-10 lb. Perennial grass End of harvest season following disking Apply when grass weeds are 3 to 4 inches tali. Direct spray under fern growth.plantings) Karmex 3 lb. Annuals In spring before spears emerge and/or immediately following harvest
Apply after disking. Do not exceed 6 lb. per growing sea­son. Use lighter rate on sandy soil.
Princep 3-4 lb. Annuals In spring and after harvest Apply after disking. Do not treat during last year in aspar-agus because of residue.
With Karmex and Princep -usually weed infestation will be reduced and spring application may be sufficient after first year.
Beans, lima and dry Amiben 
T reflan
2-3 lb. 
0.5-0.75 lb.
Broad spectrum of annual weeds 
Annuals* (primarily grasses)
Immediately after seeding
Preplant soil application Incorporate with soil- im mediately
Field may be rotary-hoed without destroying herbicide action. Do not feed foliage to livestock.
Piant crop immediately or within 3 weeks after application. Can be used up to 1 lb. on dry beans.
Beans, dry fluori difen 3.5-4.5 lb. Broad spectrum of annual weeds Immediately after seeding Rainfall or irrigation needed soon after application
Do not follow treated crop in the same growing season with any crop except those stated on the container label. 
Do not use treated plants for feed or forage within 60 days of application.
Planavin 1-1.5 lb. Annuals(primarily grasses) Preplant soil application Incorporate with soil In Illinois higher rates of Planavin are usually needed to provide about the same control obtained with Treflan.
Beans, snap Eptam 3 lb. Annual grasses and nutgrass4 Preplant soil application Incorporate with soil immediately
Treflan 0.5-0.75 lb. Annuals* (pri­marily grasses) Preplant soil application Plant crop immediately or within 3 weeks after application. Incorporate with soil immediately
fluoridifen 3.5-4.S lb. Broad spectrum of annual weeds Immediately after seeding Rainfall or irrigation needed soon after application
Do not follow treated crop in the same growing season with any crop except those stated on the container label. 
Do not use treated plants for feed or forage within 60 days of application.
Dacthal 6-10 lb. Annuals* (primarily grass) Immediately after seeding Do not feed treated plant parts to livestock.
Planavin 1-1.5 lb. Annuals (primarily grass) Preplant soil application Incorporate with soil jin Illinois higher rates of Planavin are usually needed to 'provide about the same control obtained with Treflan.
Beets, garden Pyramin 41b. Annuals(primarilybroad-leaved)
Preemergence or after beets emerge and before weeds have 2 true leaves
Where grasses are a severe problem, use 4 lb. Pjh-amin 4 lb. Ro-Neet.
Ro-Neet 41b. Annual grasses Preplant soil application Incorporate with soil immediately
;Use a combination treatment with Pyramin Nto broaden control spectrum.
BroccoliBrusselssproutsCabbageCauliflower
Preemergence ■
Treflan
Dacthal
Preemergence -Treflan
Planavin
PoatemergenceTOK7
-  direct-seeded
0.5-0.75 lb. Annuals1(primarily grasses)
6-10 lb. Annuals3 (pri­marily grasses)
-  transplanted
0.5-1 lb. Annuals*(primarilygrass)
1-1.5 lb. Annuals (pri­marily grass)
-  direct-seeded or transplanted3-5 lb. Broad-leavedweeds*
Preplant soil application Incorporate with soil immediately
Immediately after seeding
Preplant soil application Incorporate with soil immediately 
Preplant soil application Incorporate with soil
One to 2 weeks after crop emergence or transplanting, while weeds are in seedling stage
Stunting or growth reduction may occur at recommended fates under growth stress conditions.
Can also be used preemergence on transplants.
Transplant after application to 3 weeks later.
In Illinois higher rates of Planavin are usually needed to provide about the same control obtained with Treflan.
IJse wettable powder formulation to reduce injury poten­tial.
1 Based on active ingredients (actual amount of active herbicide in material or acid equivalent) loam soils. When using a band application over the row, adjust amount of material applied to tb i * May not control ragweed and panicum. * May not control ragweed, smartweed, and velvetieaf weed and velvetieaf. • May not control crabgrass. 7 Use of 50% wettable powder is suggested for chickweed. Crass control is sometimes marginal. * Do n o t  use Alanap Plus, Solo, Whistle, or Ami plus another ingredient which may cause injury.
Use lower rate on sandy soil and higher rate on clay and part of an acre treated. See Illinois Circular 1047.4 May not control smartweed. s May not control smart- cabbage and horseradish. 8 May not control ragweed or o Soybean herbicide. These materials all contain Alanap
C ro p
R a le  o f  a c tive  
in g re d ien t p e r
acre a c tu a lly  W eeds
H erb ic id e  covered1 con trolled
B est tim e  o f  a p p lica tio n  
(based on cro p  s tag e ) R em arks, cautions, lim ita tion s
Carrots
Preemergence
Treflan 0.5-1.0 lb.
Lorox
Post emergence
1-1.5 lb.
Annuals1 Preplant soil incorporation(primarily Incorporate with soilgrass) immediately
Annuals Preemergence
Seed after application to 3 weeks later.
Do not feed treated foliage to livestock or replant treated area for 4 months. Can also be used on parsnips, but do not use on parsnips on sandy soil.
Lorox
TOK
chloroxuron
StoddardSolvent
1-1.5 lb.
3-5 lb. 
41b.
60-80 gal.
Annuals
Broad-leavedweeds8
Broad-leavedweeds
Annuals
Postemergence on carrots only after crop is 2-6 inches tall
While weeds are in seedling stage
After true leaves formed on carrots; before weeds are over one inch tall 
After 2 true leaves have appeared (do not apply to carrots or parsnips after they are inch diameter, since oily taste may result)
Do not feed treated foliage to livestock or replant treated area for 4 months.
Can also be used on celery and parsley.
Do not apply within 60 days before harvest.
Most effective when sprayed on cloudy days or during high humidity, and when weeds are not more than 2 inches high. May not control ragweed. Do not apply within 40 days of harvest. Can also be used on celery, dill, parsnips, and parsley.
Preemergence
Corn, pop AAtrex 1.5-3 lb. See sweet corn See sweet corn See sweet corn except section on combinations.
Bladex 2.5-4 lb. Annuals Preemergence May injure crop on light sandy soil. Has been shown to have less soil residue than AAtrex.
Princep 2-3 lb. Annuals Preemergence Plant only crops so specified on the label the following year. Do not graze treated areas.
Postemergence
2,4-D H  lb* Broad-leaved Postemergence Apply when corn is 3 to 10 inches tall.
PreemergenceCorn, sweet AAtrex 1.5-3 lb. Annuals, annual and perennial grasses*
Preemergence, apply no later than 3 weeks after seeding Shallow cultivation may improve weed control during dry weather
Grow corn a second year without AAtrex treatment. This chemical has a high soil residue. Do not plant other vege­table crops on a sprayed area until a second year of corn has been grown. Use AAtrex where quackgrass is a problem. Residue hazard decreased when banded or in combination with Las^b, Ramrod or Sutan.
Bladex 2.5-4 lb. Annuals Preemergence May injure crop on light sandy soil. Has been shown to have less soil residue than AAtrex.
Lasso 2-2.5 lb. Annuals Preemergence Preplant incorporation may aid control of nutgrass. Do not apply in nitrogen solutions.
AAtrex 1.5 lb. Annuals and Preemergence or preplant See label for slightly higher rate of Lasso for preplant in-plus Lasso +  1.5 lb. perennialgrasses incorporated corporated.
Ramrod 4-5 lb. Annuals Preemergence Do not use on sandy soils. Is an excellent herbicide on high organic matter soils.
AAtrex plus Ramrod 1.5 lb. +3 lb. Annuals and perennial grasses Preemergence Use to reduce AAtrex residue.
Sutan 3-4 lb. Primarily annual grasses Preplant soil application Incorporate with soil . Use on sandy soil and where nutgrass is a problem.
AAtrex 1 lb. Annuals and Preplant soil incorporation Use where nutgrass is a problem and to reduce AAtrexplus Sutan 
Poetemergence
+3 lb. perennial grasses Incorporate with soil immediately residue.
2,4-D(amine) ^  lb. Broad-leaved Postemergence Preferably, apply before corn is 6 inches tall. If corn is over 12 inches reduce rate to lb.
AAtrex 2 lb. Annuals, annual and perennial grasses*
Directed spray 3 weeks after emergence Can be combined with crop oils for postemergence applica­tion as an emergency measure. This may increase residue to following year. Preemergence use preferred. Do not graze or feed treated foliage for 21 days after treatment.
Bladex 1.2-2 lb. Annuals Apply from crop emergence through the 4-leaf stage and before fifth leaf is visible
Apply before grassy weeds exceed 1.5 inch height. May injure crop on light sandy soil. Has been shown to have less soil residue than AAtrex.
Cucumbers Alanap* Muskmelons 3-5 lb. Annuals* _>!
i
Immediately after seeding or transplanting Do not use on cold soil. Rainfall or irrigation after treat­ment gives maximum control.Watermelons 3-3.5 lb. After transplanting or vining Use granular form. Keep away from foliage. Apply to soil after weeds have been removed. . ’___i_______________________________________________ .(See footnotes on page 2.)
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Crop
Rate of active ingredient per acre actually Herbicide covered1 Weedscontrolled Best time of application (based on crop stage) R e m a r k s , ca u tio n s , l im ita t io n s
Cucumbers Prefar Muskmelons Watermelons (continued)
Prefarplus Alanap*
4-6 lb.
3-4 lb. +2-3 lb.
Annuals(primarilygrasses)
Grasses and broadleaves
Preplant soil incorporation Incorporate with soil immediately
Preplant soil incorporation for Prefar; Alanap as an immediate post seeding application
Is primarily u grass killer. May not control lambsquartcr. Consult label for sensitive crops within 18 months after application. Prefar can be used in rotation only with toma­toes, broccoli, Brussels sprouts, cauliflower, and lettuce, within 18 months of application.
Has value for broad spectrum weed control. Consult label for sensitive crops within 18 months after Prefar applica­tion. Has EPA approval as a tank mixture.
Cucumbers Vegiben 2E 1.5-3 lb. Broad spectrum Muskmelons (2E for- of annualmulation weedsonly)
Immediately after seeding This ester form of chloramben may leach less readily in sandy soils. Above 1.5 to 2 lb. per acre injury chances in­crease during moist soil conditions. On many Illinois soils this rate may not be sufficient for adequate weed control. Vegiben 2E may be considered for use with Prefar (in place of Alanap) as a combination treatment. Some muskmelon cultivars may be susceptible to injury.
Eggplant Dacthal 6-10 lb. Annuals8 (pri­marily grass) Immediately after transplanting
Greens Dacthal 6-10 lb. Annuals8 (pri­marily grasses) 
Treflan 0.5-0.75 lb. Annuals2 (pri­marily grasses)
Furloe 1-2 lb. Primarily broad-leaf annuals
Immediately after seeding For use on collards, kale, mustard greens and turnips.
Preplant soil application. In- . For use on collards, kale, mustard greens and turnip greens, corporate with soil immediately
Preemergcncc For spinach only. Use lower rates in cool, wet weather.
Horseradish TOK7 3-5 lb. Broad-leavedweeds8 Before weeds are 1 inch tall Will not consistently control weeds over 1 inch tall. Some emerging annual grass may be controlled by this treatment. Lower rate will control seedling purslane.
Lettuce Balan 1.5 lb. Annuals Preplant soil incorporation Incorporate with soil immediately
Is primarily a grass killer. Seed after application to 3 weeks later. Do not plant wheat, barley, rye, grass, onions, oats, beets, or spinach for 12 months after application.
Preemergence
Onions Dacthal 6-10 lb. Annuals3(primarilygrasses)
Immediately after seeding or transplanting May not kill smartweed or common ragweed. Can be used on seeds, sets, or seedlings. Use only on mineral soils. Use lower rates on sandy soils.
Randox
Poatemergence
4-6 lb. Annuals8(primarilygrasses)
Just before onions emerge Use on muck soils. Heavy rainfall may reduce stand. Very effective on purslane and pigweed. \
TOK 3-4 lb. Broad leaf weed control When weeds are in seedling stage and not over 1 inch tall
Use a single application of E.C. or W.P. per growing season. Do not apply E.C. until onions are-iri the 2-3 leaf stage. Preemergence use of TOK with heavy rainfall may reduce stand.
chloroxuron 41b. Broad-leavedweeds After 2 to 3 onion leaves have formed, before weeds are over 1 inch tall
Do not apply within 30 days of harvest. Tenoran used in combination with Furloe or the insecticide diazinon may cause injury. See container label for precautions.
Furloe 3-6 lb. Broadleaf control (especially smart weed)
On seeded onions: loop stage or after 3- to 4-leaf stage
In the later sprays, direct at base of onion plant. If more than one application is applied do not exceed 6 lb. per acre for the season. Use lower rates in cool, wet weather. Use no liater than 30 days before harvest.
Peas Ramrod 4-4.9 lb. Annuals Preemergence Do not use on sandy soil.
Treflan 0.5-0.75 lb. Annuals2 Preplant soil incorporation Incorporate with soil immediately
When peas are 3-7 inches tall and no later than 4 nodes prior to pea blossom
Seed after application to 3 weeks later. Some reduction of growth and stand reduction possible under stress.
MCPB 1 lb. Broad-leaved weed and Canada thistle
May delay maturity 1 to 4 days. Use at least 20 gal. of water per acre. Do not feed vines to livestock.
Potatoes,Irish Eptam 3-5 lb. Annual grasses and nutgrass4 Drag-off treatment at emergence or preplant soil application Incorporate with soil immediately
Use lower rate on sandy soil.
i
J . ’ •
(See footnotes on page 2.)
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C ro p  H erb ic id e
R a te  o f  a c tive  
in g re d ie n t p e r  
a cre  a c tu a lly  
covered1
W eeds
con tro lled
Best time of application (based on crop stage) Remarks, cautions, limitations
Potatoes,Irish(continued)
Treflan 0.5-1 lb. Annuals2(primarilygrasses)
Drag-off treatment at emergence Use a light incorporation.
Lorox 1-2 lb. Annuals At very start of potato emergence Plant tubers a t least 2 inches deep. Do not replant treat area to other crops for 4 months after treatment. May i jure crop on light sandy soil.
chlorbromuron 2-3 lb. Annuals At very start of potato emergence May injure crop on light sandy soil. Do not harvest i mature potatoes. Do not plant crops other than field coi potatoes, or soybeans for 6 months after applying.
dalapon 71b. Quackgrass , Before plowing in spring; wait 4 days before plowing and planting
Not for fields intended for red-skinned varieties or Wh Rose. Do not plant potatoes for 4 weeks.
Potatoes,sweet Dacthal 6-10 lb. Annuals* (pri­marily grasses) Immediately after planting May not control smartweed or common ragweed. Preferi on sandy soil.
Amiben 3 lb. Annuals Immediately after planting Preferred on loam soils. Do not feed foliage to livestcx
Spinach Furloe 1-3 lb. Annuals Immediately after seeding Use 1 lb. if the temperature is below 60°.
SquashPumpkins Amiben 3-4 lb. Annuals As soon after seeding as possible Use on loam soils.
Squash Prefar 4-6!b. Annuals (pri­marily grasses) Preplant soil application Incorporate with soil immediately
Is primarily a grass killer. May not control lambsquart Consult label for sensitive crops within 18 months af application. Use in combination with Alanap as suggest for cucumbers.
Tomatoes,direct-seeded Paarlan 1-2 lb. Annuals(primarilygrasses)
Preplant soil application Incorporate with soil immediately
Plant crop immediately or within 2 weeks of applicati< Some reduction of growth may be possible under grow stress conditions or if rates are higher than suggested soil type.
-
Dymid,Enide 4-6 lb. Annuals Preemergence Do not plant other food crops on treated areas for 6 mont If used under dry soil conditions, a shallow (1 inch) corporation as a preplant treatment may improve w« control.Can also be used on transplanted tomatoes and peppei
Tomatoes and Peppers. Amiben 3-4 lb. Annuals Wait 3 days a fte r  transplanting to apply Use granular formulation only. Do not use on sandy sotransplanted Treflan 0.5-1 lb. Annuals* (pri­marily grasses) Preplant soil application Incorporate with soil immediately
Some reduction of growth may be possible under grow stress cpnditions or if rates are higher than suggested soil type.
Plana vin 1-1.5 lb. Annuals (pri­marily grasses) Preplant soil application Incorporate with soil In Illinois higher rates of Planavin are usually needed provide about the same control obtained with Treflan
(See footnotes on page 2.)
K Storage of Pesticides and Containers
Keep pesticides and containers in a separate building, room, or enclosure used only for this purpose. Such buildings or t o o t  
should be dry, ventilated, and locked. Fence outside storage areas to protect children and animals and to discourage pilferage. CA1 
TION: Do not store weedkillers, herbicides, or defoliants in the same room with insecticides. Chlorate salts can create a fire 
explosion hazard. Remove only the pesticides needed for one day’s operation and return empty containers — and any unused pes 
ride — to the storage area each day.
Disposing of Pesticides and Containers
Disposal methods and precautions depend on the type of container and facilities available. Drain any left-over pesticide into 
pit dug in sandy soil. Rinse glass and small metal containers several times with the diluent being used and include the rinse in yo 
spray. Keep lids and bungs tightened.Do not bum volatile weedkiller containers. Weedkillers such as 2,4-D and its derivatives can volatilize, and the resulting vap may damage nearby plants, crops, and shrubbery'. Herbicides or defoliants containing chlorates may explode when heated. Dispo of containers in this manner: break glass containers and chop holes in the top, bottom, and sides of metal containers so they cannot 1 used again or collect water; bury all weedkiller containers 18 inches deep at a safe disposal site or take them to a dump to be co ered with soil.
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OTHER WEED CONTROL CIRCULARS
Obtain the following circulars on weed control from 
the office of your county Extension adviser (agricul­
ture) or by writing to the Office of Agricultural Pub­
lications, 123 Mumford Hall, Urbana, Illinois 61801.
Circular 1076 — Turfgrass Pest Control;
Circular 1047 — Band Spraying Preemergence Herbi­
cides;
Circular 1038— Calibrating and Maintaining Spray 
Equipment;
Circular 1008 — Calibrating and Adjusting Granular 
Row Applicators;
Circular 990 — Legal Aspects of Crop Spraying;
Circular 808 — Prevent 2,4-D Injury to Crops and 
Ornamental Plants;
Circular 1051 — Controlling Weeds in the Home 
Garden;
H-659 — Herbicides for Commercial Fruit Crops in 
Illinois;
1974 Field Crops Weed Control Guide.
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H -65 9
1 9 7 4  H E R B I C I D E S  F O R  C O M M E R C IA L  F R U I T  C R O P S  I N  I L L I N O I S
D.B. Meador, C.C. Doll, J.W, Courter, C.C. Zych, and J. Tweedy
The suggestions in this publication comply with the regulations of the U.S. Department of Agriculture and the Environmental Protection Agency in effect 
at the time this publication was assembled. Since such regulations are subject to change, consult the most recent product label for use restrictions. Do not 
use any herbicide unless the label states that it may be used on the crop to be treated.
NOTE: All rates arc for heavy-textured,mineral soils. Reduce rates proportionately with soil texture to one-half rate for sandy 
soils. Most of these materials are not effective on peat and muck soils.
C R O P C H E M IC A L
LB . O F  A C T IV E  
M A T E R IA L  P E R  
T R E A T E D  A C R E R E M A R K S
APPLES terbacil
(Sinbar)
or
simazine
(Princep)
3.2
4
These are preemergence herbicides. They may be used in conjunction with a 
postemergence herbicide. Apply in the spring before weeds emerge. Do not use on 
sandy soil.
Do not use terbacil on trees established less than 3 years, or simazine or diuron on 
trees established less than 1 year. Do not use diuron on dwarf trees.
diuron
(Karmex) 3.2
Terbacil is more effective than simazine or diuron against foxtail and other fall 
grasses.
•
* paraquat 1/2 to 1 A postemergence herbicide. Use lower rate on young, tender weeds and higher 
rate on older weeds. Use 8 oz. of non-ionic surfactant per 100 gal. of spray to 
increase effectiveness. Wet foliage! Keep off tree foliage and tender bark. May be 
used in conjunction with a residual herbicide. Paraquat kills the tops but 
frequently does not kill the roots.
Some growers have successfully used paraquat alone as a strip spray under trees, 
making two or three applications during the growing season.
*2,4-D oil-soluble 
amine formulations 
including Dacamine
or
*2,4-D acid forms 
(Wcedone 638)
Use 2 pounds of active 2,4-D per 100 gal. of water. Spot treat in May, June, July, 
and August to control ivy, bindweed, climbing milkweed, and other climbing 
weeds. Spray before vines climb trees. Keep spray and spray drift off apple 
foliage.
^ammonium sulfamate 
(Ammate)
For poison ivy use 57 pounds of active ingredient per 100 gal. of water. Spot treat 
in May, June, and July, wetting the ivy foliage. Keep off apple foliage.
dichlobenil
(Casoron)
6 This material is both a postemergence herbicide and a residual herbicide. Its 
action is good in cool weather but dissipates after about 2 months of warm 
weather. Effective against quack grass when applied in late fall. Use granular form. 
Apply any time from fall to early spring. Can be applied on young trees 30 days 
after planting.
PEARS Same as for apples, EXCEPT that terbacil (Sinbar) is not cleared for pears.
PEACHES simazine (Princep) 4 See remarks under apples.
terbacil (Sinbar) 3.2
*paraquat 1/2 to 1 See remarks under apples.
dichlobenil (Casoron) 6 See remarks under apples. Do not apply within one m onth of harvest.
triflurin (Treflan) 1 Incorporate into soil before planting trees. Treflan is volatile. Incorporate into soil 
with a rototiller or by discing twice within 30 minutes after application. Band 
applications are suggested.
CHERRIES
AND
simazine (Princep) 4 See remarks under apples.
PLUMS *paraquat 1/2 to 1 See remarks under apples.
dichlobenil (Casoron) 6 See remarks under apples. Do not apply within one month of harvest.
*Use the surfactant recommended b y  the manu facturer.
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NOTE: All rates are for heavy-textured, mineral soils. Reduce rates proportionately with soil texture to one-half rate for sandy 
soils. Most of these materials are not effective on peat and muck soils.
C R O P C H E M IC A L
L B . O F  A C T IV E  
M A T E R IA L  P E R  
T R E A T E D  A C R E R E M A R K S
BLACKBERRIES
AND
RASPBERRIES
diuron (Karmcx) 
or
simazine (Princep)
2.4
3 .2
For plantings at least 1 year old. Apply in spring before weeds emerge and before 
canes leaf out. Apply as a directed spray to soil surface at base of plants in a band 
30 to 42 inches wide along each side of the row. If winter weeds are a problem in 
established plantings, use half dosage in late fall and again in early spring. Treated 
area should not be disturbed or have untreated soil piled over it by cultivating 
equipment.
dichlobenil
(Casoron)
4 Use 4-percent granules. Apply any time from late fall to early spring to kill 
existing grass and weeds and to reduce growth of young weeds into early summer. 
Can be applied on new plantings 30 days after planting.
diphenamid 
(Enide, Dymid)
6 Apply as a band application on new plantings except everbearing types. Do not 
apply within 12 months of harvest.
BLUEBERRIES Same as blackberries and raspberries except that diphenamid is not cleared for use 
on blueberries.
GRAPES diuron (Karmex) 
or
simazine (Princep)
4.0
4.0
Use in vineyards established at least 3 years. Apply in early spring to soil under 
trellis in a band 30 inches wide.
*paraquat 1 Apply as a posternergent spray when annual grasses and weeds become a problem. 
Keep spray off foliage. Use the surfactant suggested by the manufacturer.
trifluralin (Treflan) 1 Incorporate into soil before planting vines. Treflan is volatile. Incorporate into 
soil with a rototiller or by discing twice within 30 minutes after application.
dichlobenil (Casoron) 6 Use 4-percent granules. Apply from late fall to early spimg to kill established 
weeds and grass. Residual effect to kill germinating weeds and grass will last until 
warm weather.
STRAWBERRIES 
(New plantings of 
June bearing types)
DCPA (Dacthal) 9 May be applied immediately after transplanting or during the growing season. 
Planting must be free of weeds before application; to be most effective, DCPA 
should be incorporated into the top 1/2 inch of soil with water. Will not control 
ragweed, smartweed, or morningglory. Effective weed control generally, lasts 4 to 
8 weeks. May be repeated.
diphenamid 
(Enide, Dymid)
6 May be applied in the fall for late-fall and spring-germinating weeds. Must be 
applied in early September to control henbit and chickweed. Apply to weed-free 
soil that is moist, or irrigate after application. Do not apply within 60 days of 
harvest.
chloroxuron 
(Tenoran, Norex)
4 Delay application on new plantings until strawberry plants become established. 
Not effective on grasses, but will kill many broadleaved weeds that are less than 1 
inch high. Irrigate as soon as possible after application if soil is dry. Do not apply 
when temperature is above 90° F., because injury to foliage may occur. 
Cultivation will destroy effectiveness. No more than two applications per year. 
Follow special mixing instructions. Do not apply within 60 days before harvest.
STRAWBERRIES
(Established
plantings)
DCPA (Dacthal) 9 See remarks for new plantings. Do not apply when blossoms or fruit are present.
diphenamid 
(Enide, Dymid)
6 Apply after renovation or in early fall. For best results, irrigate immediately or 
apply to moist soil. Apply before weeds germinate. Effective against fall- and 
spring-germinating grasses and some broadleafed weeds. A fall application should 
last through the harvest season. Do not apply within 60 days of harvest and do 
not make repeat applications within 6 months.
STRAWBERRIES 
(Dormant season)
DNBP
(Premerge) 
(Sinox P.E.)
1.9 Dormant application to bed middles and shoulders. Apply when plants are fully 
dormant and when daytime temperatures are lower than 50° F., preferably 
around 40° F., to control fall-germinated weeds and seeds in straw mulch. 
Growers who are not familiar with this material should experiment first on a small 
area.
*Use the surfactant recommended by the manufacturer.
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C h e m i c a l s ,  T r a d e  N a m e s ,  F o r m u l a t i o n s ,  a n d  A m o u n t s
A M O U N T  O F
C H E M IC A L
SO M E
T R A D E  N A M E S
P R O D U C T
F O R M U L A T IO N *
LB . O F  A C T IV E  
IN G R E D IE N T
P R O D U C T
R E Q U IR E D
ammonium sulfamate Ammate 80% WP 57 Ib./lOO gal. 71 Ib./lOO gal.
95% WP 57 lb ./100 gal. 60 lb ./100 gal.
chloroxuron Tenoran 50% WP 4 8 lb.
Norex 50% WP 4 8 lb.
DCPA Dacthal 75% WP 6 8.0 lb.
9 12.01b.
dichlobenil Casoron 4% granules 4 100.0 lb.
4% granules 6 150.0 lb.
diphenamid Dymid 80% WP 6 7.5 lb.
Enide 50% WP 6 12.0 lb.
diuron Karin ex 80% WP 2.4 3.0 lb.
3.2 4.0 lb.
4.0 5.0 lb.
DNBP Pre merge 3 lb./gal. EC 1 .9 2/3 gal.
Sinox PE
paraquat Paraquat 2 lb./gal. EC 1/2 to 1 1 to 2 qt.
simazine Princep 80% WP 3.2 4.0 lb.
4.0 5.0 lb.
terbacil Sinbar 80% WP 3.2 4.0 lb.
trifluralin Treflan 4 lb./gal. EC 1 1 qt.
2,4-D Dacamine, 4-D 4 lb./gal. EC 2 lb ./100 gal. 2 qt./lOO gal.
Emulsamine 3 lb./gal. EC 2 lb ./100 gal. 2/3 gal./100 gal.
Weedone 638 3 lb./gal. EC 2 lb ./100 gal. 2/3 gal./100 gal.
*WP = wettable powder; EC = emulsifiable concentrate (liquid).
R ead an d  Follow  th e D irections on th e L abel
This guide is provided for your information. The University of Illinois and its agents assume no responsibility for results from using herbicides, whether or 
not they are used according to the suggestions, recommendations, or directions of the manufacturer or any governmental agency.
C au tion s
If you are applying herbicides for the first time or are trying a new herbicide, learn on a small area.
Avoid spray drifts. Use low-pressure (30 to 60 pounds per square inch) with nozzles close to  the ground. Spray when wind velocity is low.
Calibrate equipment to  apply the correct amount of material per acre. Excessive amounts may cause damage to fruit plants. Lesser amounts may not give 
control. Uniform application is essential.
Clean sprayers after applying herbicides. Use detergent and water (2 cups in 25 gallons) or ammonia and water (1 quart in 25 gallons) to clean out 
wettable-powder sprays. Emulsifiable liquids should first be washed out with kerosene, then with detergent and water or ammonia and water. Do not 
allow drain solutions to run into streams or other water sources.
Do not use herbicides in home fruit plantings. They are not recommended because of the danger to other nearby plants, the difficulty of calibrating 
equipment to apply small amounts, the possibility of chemical residues in the soil, and the cost of chemicals in small quantities.
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C a l ib r a t io n  o f  S p r a y e r s
Pressure, the size and num ber o f nozzles, and trac to r speed all affect the quan tity  of liquid applied per treated  acre. These should be adjusted according to 
m anufacturer’s recom m endations.
A fter adjustm ent, make a trial run w ith w ater only. Fill the tank w ith w ater, spray a measured area, and measure the am ount of w ater required to refill 
the tank. Convert the results in to  gallons applied per acre. (The am ount of w ater used divided by the portion  of an acre covered will give the gallons per 
acre being applied.) A range o f 50 to 100 gallons per sprayed acre is suggested for tree fruits, a range of 30 to 60 gallons per acre for small fruits. Add 
herbicide according to the am ount o f active ingredient suggested per treated  acre and the gallons applied per acre.
E x a m p le :  With a pressure o f 30 p.s.i. and a trac to r speed of 3 m .p.h,, 30 gallons were applied on a treated  1/2 acre. The sprayer, then, is applying 60 
gallons per acre. If the suggestions call for 3.2 pounds of active m aterial per acre and the material is form ulated as 80-percent w ettable pow der, then the 
pounds of p roduct for 60 gallons w ould be:
lb. o f  active m aterial per acre 
percent active m aterial converted 
to  a decimal
5k2
.80 4 lb. o f p roduct per acre
The am ount o f p roduct per 100 gallons then w ould be
lb. o f product per acre x 100 gal. _ 4 x 100 
gallons applied per acre 60 = 6.7 lb. o f product per 100 gallons.
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No. 1003 
(Revised)
WEATHER AND PLANT DISEASES
M.C. Shurtleff and Barry J. Jacobsen
The common plant diseases that have attacked field-crop, vegetable, fruit, turf, 
and ornamental plants in Illinois in past years are likely to be present this year. 
The extent of disease development, however, depends on the proper combination of 
weather conditions during the growing season.
Weather is a term used for the aerial environment. It includes light, temperature, 
snow, rain, humidity, dew* cloudiness, sunshine, wind, air currents, evaporation, 
and atmospheric pressure. Any one or some combination of these elements may affect 
disease occurrence. For example, air movements that are either wind or eddy cur­
rents in an apple orchard may lift scab fungus spores from old leaves on the ground 
up to succulent leaves and fruit on the trees.
Temperature and moisture limit many diseases. Fire blight of apple and pear, for 
example, is most severe in a warm, wet spring (Tables 1 and 2). The buildup of a 
root-knot nematode population, on the other hand, is favored by a long, warm-to- 
hot, growing season.
We know that many diseases flourish best in a certain climate. Just like the plants 
they attack, some pathogens prefer cool regions; others, warmer areas. Most fungi 
and bacteria require free moisture in order to multiply, spread, and infect plants. 
Other pathogens need less. We know also that the weather of any one area or region 
generally fluctuates within rather definite limits and averages, as part of a char­
acteristic pattern. The general prevalence of plant diseases and the occurrence of 
particular diseases are influenced to a great extent by these characteristic cli­
mates .
Variations from the characteristic conditions are often responsible for sporadic 
outbreaks of certain diseases that otherwise do not normally occur. Thus, the cli­
mate of a region is a major factor in terms of what crops can be grown profitably 
as well as the prevalence of diseases to which those crops are susceptible. Whether 
a plant disease causes significant losses often depends on how local or seasonal 
climatic conditions match with the requirements for the development and dispersion 
of the pathogen. Some plant diseases occur wherever the host plant is grown. Others
Extension Plant Pathologists, Department of Plant Pathology, University of Illinois 
at Urbana-Champaign.
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are restricted to certain areas of this host territory. These diseases or others 
may become very destructive during some seasons— all because of the weather.
Because of this pattern, outbreaks of certain diseases can be successfully pre­
dicted one to three weeks or more in advance— for example, epidemics (or epiphy- 
totics) of potato and tomato late blight; apple and pear scab; downy mildews of 
lima bean, vine crops, and grape; leaf and stem rusts of small grains; Cercospora 
leaf spot of sugarbeet; and sycamore anthracnose. Such predictions are used as a 
basis for deciding whether to apply or withold fungicide applications.
To some extent, the common or endemic diseases of a particular crop can be expected 
every year. Since the organisms that cause plant diseases generally cannot be elim­
inated once they are inside a plant, disease control must necessarily involve meas­
ures designed to prevent infection. The critical nature of these measures increases 
when weather conditions favor disease development.
If inoculum of a fungal pathogen is present and is viable in large numbers and if 
the weather is ideal for infection for a susceptible host, the effectiveness of a 
protective fungicide is less than when weather conditions are less favorable. In 
other words, fungicide efficiency in providing crop protection is also dependent 
on the weather.
Table 1 indicates the prospects of disease losses under several generalized weather 
conditions. In these examples, the weather (in this case rainfall) has a more or 
less direct effect on the pathogen itself. Sometimes the effect can be more indi­
rect, say on an insect vector or carrier responsible for spreading the pathogen 
from plant to plant. The incidence of bacterial wilt of corn can often be directly 
correlated with the prevailing temperatures during the preceding winter. A warm 
winter furnishes ideal conditions to sustain life for the adult corn flea bee­
tles, in whose bodies the causal bacteria overwinter. The incidence of this dis­
ease can be forecast on the basis of the sum of the monthly mean temperatures for 
December, January, and February. When the sum of the mean temperatures for these 
months is less than 90, bacterial wilt will be mild or absent the following season; 
when the sum is over 100, the disease is likely to be severe. See Report on Rtant 
diseases No. 907> "Stewart's Disease or Bacterial Wilt of Sweet Corn" for additional 
information.*
The blossom-blight phase of fire blight disease on apple and pear is usually er­
ratic in Illinois. The temperatures and moisture conditions, as well as the pre­
bloom freezing temperatures, largely determine whether or not blossom-blight in­
fection will occur. The inoculum (bacterial cells) that causes blossom blight 
comes from bacterial ooze on the surface of fire-blight cankers. A sudden freeze 
during the prebloom period destroys a high percentage of these bacteria, greatly 
reducing the likelihood of blossom infection.
After a freeze, the number of degree days required for the bacterial population to 
again reach a potentially dangerous level is computed from 65°F., the minimum tem­
perature for the growth of the organism. In counting the number of degree days, 
a maximum temperature of 65°F. on a given day is considered as zero. Hence, each 
degree above 65 is counted as another degree day* For example, a maximum temper­
ature of 70°F. is counted as five degree days. Observations indicate that 30 de­
gree days are needed before the bacteria can multiply sufficiently to cause infec­
tion. For example, two days with a maximum temperature of 80°F., three days at 
75°F., or six days at 70°F. following a prebloom freeze would supply the necessary 
30 degree days.
*Issued by the Department of Plant Pathology, Urbana.
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Table 1. Potential Damage from Some Common Plant Diseases in Illinois, Depending on the Rainfall During the 
Spring and Summer
Crop Disease
Wet spring 
and/or 
summer
Normal
and/or
spring
summer
Dry spring 
and/or summer
All plants........ . . Crown and root rots, leaf spots and 
blights, seed rot, damping-off Heavy Light to moderate Doubtful
Small grains. . . ,. . Foliage diseases, rusts, scab Heavy Light to heavy Doubtful
Small grains. . . , . Yellow dwarf Doubtful Light to heavy Light to heavy
Corn.............. , . Leaf blights, Physoderma brown spot Moderate Light Doubtful
Soybeans.......... , . Foliage diseases Heavy Light Doubtful
Potato, tomato, 
vine crops. . . . . Blights, leaf spots, anthracnoses, 
fruit (tuber) rots, Sclerotinia 
white mold Heavy Light Doubtful
Apple, pear . . . ,. . Scab, fire blight, cedar rusts, fruit 
spots and rots Heavy Moderate to heavy Light to moderate
Grape ............ , . Black rot, downy mildew, fruit rots Heavy Light to heavy Light to moderate
Strawberry........ . . Foliage diseases, fruit rots, root 
rots Heavy Light to moderate Light
Raspberry . . . . ,. . Anthracnose, cane and spur blights, 
fruit rots Heavy Light to moderate Light
Trees, shrubs . . , . Leaf spots,blights, anthracnoses, 
rusts Heavy Light to moderate Doubtful
Evergreens. . . . . . Browning, needle drop Doubtful Light Moderate to heavy
Lawns ............ , . Leaf spots, melting-out, slime
molds, dollar spot Heavy Light to moderate Doubtful
Lawns ............ , . Rusts,Fusarium blight, powdery 
mildew Doubtful Light to moderate Moderate to heavy
Table 2 shows when fire-blight blossom and twig-blight infections are likely to 
occur, thus when streptomycin applications would be needed to provide protection. 
For more details, see Report on Plant Diseases No. 801 "Fire Blight of Apple and 
Pear."
Table 2. Temperature and Moisture Conditions Necessary for Blossom- and Twig- 
Blight Infections, Fire-Blight Disease of Apple and Pear
Infection or not Temperature Moisture
Blossom blight infection
is likely to occur if: a. At least 30 degree days 
have occurred between lat­
est freeze and early bloom,
a. Adequate rainfall 
during prebloom 
period,* plus
plus
b. A maximum temperature of 
70 to 80°F. during early 
bloom.
b. Very light rain and 
high humidity dur­
ing early bloom.
No blossom infection is
likely to occur if: a. A freeze close to bloom and 
fewer than 30 degree days 
between the latest freeze
a . Drought preceding 
and during bloom,
or
and early bloom, or 
b. A maximum temperature below 
65°F. or above 86°F. dur­
ing early bloom.
b. Excessive moisture 
during early bloom.
Twig blight infection
is likely to occur if: a. Temperatures range between 
70° and 80°F.
a. Sufficient rain for 
succulent growth,
and
b. Periods of 100- 
percent humidity 
for at least 24 
hours.
Note: All of the conditions listed under the Temperature and Moisture columns
must be present in order to relate in the way specified to the first column.
Mosaics are viral diseases that attack many crop and garden plants. The great ma­
jority of mosaics are transmitted from plant to plant by the feeding of various 
species of aphids. Winds from the south and west may blow tremendous numbers of 
virus-carrying aphids into Illinois during the spring and early summer. If the 
weather remains warm and dry, large aphid populations build up, causing the spread 
of mosaics. Rainy weather, on the other hand, is conducive to high aphid mortality; 
hence, there is little spread of mosaic viruses.
Forecasting involves all of the activity related to determining whether conditions 
are favorable for certain diseases. Growers are notified whether such conditions 
exist.
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With most plant diseases, there is a highly complicated interaction between at least 
two kinds of living organisms— the host plant and the pathogen. Sometimes, especially 
in case of the viral diseases, another living organism is also involved— the vector 
(aphid, leafhopper, thrip, mite, nematode, and so on). Any one or all of these or­
ganisms may be highly sensitive to weather conditions, and each factor may have a 
profound influence on the incidence or severity of the disease. Thus, the effect 
of climatic conditions on disease can be much more complicated than in the examples 
given in Table 1. These relationships have to be established through laboratory, 
greenhouse, and field research applied to each disease separately.
It is not possible to predict the behavior of one disease from what is known about 
another. Since these relationships are still unknown for many plant diseases, this 
area of research remains a fertile one. The plant pathologist, the farmer, the grower, 
or the home gardener can learn to cope with the weather through the use of resistant 
varieties, biological and other cultural controls, or chemicals. In this way, they can 
do much to reduce the losses caused by disease.
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No. 1005 
(Revised)
PLANT DAMAGE FROM AIR POLLUTION
Malcolm C. Shurtleff, M.B. Linn, and James B. Sinclair
Injury caused by air pollution is often evident on plants before it can affect hu­
mans or animals. Such changes are also evident in paint, cloth, rubber, glass, 
metals, stone buildings, and similar materials.
The losses of food and fiber crops, ornamental plants, turfgrasses, and trees in 
the United States caused by air pollution are estimated at more than $500 million 
annually. The injury to crop and ornamental plants is increasing in Illinois, as 
it is all across the U.S. as well as in many of the industrial and densely popu­
lated areas of the world. The damage to crop plants in California from air pollut­
ants is estimated at about $132 million annually, significantly affecting some 16 
thousand square miles. The Atlantic seabord, from Boston to Richmond, is rivaling 
California in pollution damage to vegetation.
Plant injury is common near large cities, smelters, refineries, electric power- 
plants, airports, highways and streets where motor vehicle traffic is heavy, in­
cinerators and refuse dumps, pulp and paper mills, as well as coal-, gas-, and 
petroleum-burning furnaces. Plant injury also occurs near industries that produce 
brick, pottery, cement, aluminum, copper, nickel, iron or steel, zinc, acids, cer­
amics, glass, phosphate fertilizers, paints and stains, rubber, soaps and deter­
gents, and other chemicals.
The effects of pollution on plants include: mottled foliage, "burning” at the tips
or edges of the leaves, dieback of twigs, growth suppression, early leaf drop, de­
layed maturity, abortion or early drop of blossoms, plus a reduced yield and lower 
quality.
The factors governing the extent of the damage and the regions in which air pollu­
tion is a problem are: (1) kind and concentration of the pollutant, (2) distance
from the source, (3) length of exposure, and (4) meteorological conditions.
Other important factors are city size and location, land topography and air drain­
age, soil moisture and nutrient supply, maturity of plant tissues, time of year, 
species and varieties (cultivars) of plants grown, and the like. Extremes of tem­
perature, humidity, and light or a soil-moisture deficit often alter a plant’s re­
sponse to an air pollutant. '
The damage caused by air pollution is usually most severe during warm, clear, still, 
humid weather when the barometric pressure is high. Toxicants accumulate near the 
earth's surface when warm air aloft traps cooler air at the ground level--a phenom­
enon called "air inversion."
1/ M.C. Shurtleff is Extension Plant Pathologist; M.B. Linn and J.B. Sinclair are 
both Professors of Plant Pathology, University of Illinois at Urbana-Champaign. 
The authors gratefully acknowledge the help of Dr. Howard E. Heggestad, Leader 
in Charge, USDA Plant-Air-Pollution Laboratory, Beltsville, Maryland, in pre­
paring this report.
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Injury from air pollution can be confused with many things--the disease symptoms 
caused by fungi, bacteria, viruses and mycoplasma, or nematodes; insect and mite 
damage; genetic disorders; nutritional deficiencies and toxicities; natural se­
nescence; abuse of plants by man; and the adverse effects of temperature, wind, 
and water. In general, the visible injury to plants is of three types: (1) col­
lapse of leaf tissue, with the development of necrotic patterns; (2) yellowing or 
other color changes; and (3) alterations in growth.
Plant responses to air pollutants are helpful in:
1. Establishing the early presence of air-borne contaminants.
2. Determining the geographical distribution of the pollutants.
3. Estimating the concentration of pollutants.
4. Providing a passive system for collecting pollutants for chemical analysis 
later.
5. Obtaining direct identification of different air pollutants on the basis of 
plant species and variety (cultivar) injured.
The more-important pollutants--sulfur dioxide, fluorides, chlorine, ozone, peroxy- 
acetyl nitrate or PAN, and ethylene are considered by their symptoms and the con­
centrations likely to produce injury; also, listings are provided of certain very 
sensitive plants, as well as of somewhat resistant ones.
Other air pollutants are not discussed in this report. These pollutants would in­
clude various fumes, odors, dusts, aerosols, organic and inorganic acids, ammonia, 
carbon monoxide, hydrogen sulfide, aldehydes, oxides of nitrogen, tars, manufactured 
or illuminating gas, and the vapors or spray drift from hormone-type weed sprays 
[2,4-D, 2,4,5-T, 2,4,5-TP (silvex)].
INORGANIC POLLUTANTS
1. SULFUR DIOXIDE (SO2 ). The exposure of succulent, broadleaved plants to SO2 
(and its byproduct, sulfuric acid) usually results in dry, papery blotches that 
are generally white to straw-colored and marginal or interveinal. On some species, 
chronic injury results in brown to reddish-brown or black blotches. Both the up­
per and lower leaf surfaces are affected. The leaf veins normally remain green. 
Chlorosis (yellowing) and a gradual bleaching of the surrounding tissues is fairly 
common. Injured grass blades develop light-tan to white streaks on either side of 
the midvein. A tan to reddish-brown dieback or banding occurs on conifer leaves, 
with adjacent chlorotic areas. Growth suppression, reduction in yield, and heavy 
defoliation may also occur. Middle-aged leaves and young plants are most suscep­
tible to S02-
Sulfur dioxide injury can be severe 30 miles or more from its source--usually elec­
tric powerplants, copper and iron smelters, oil refineries, chemical factories, and 
other industries that burn soft coal, coke, or high-sulfur oil as fuel.
Concentration. The degree of injury increases as both the concentration of sulfur 
dioxide and/or the length of exposure increases. Sensitive plants are injured by 
exposures of 0.5 p.p.m. (parts per million) for 4 hours, or 0.25 p.p.m. for 8 to 
24 hours. Plants are most sensitive to SO2 during periods of bright sun, high rel­
ative humidity, and adequate plant moisture during the late spring and early summer.
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Very sensitive plants. Alfalfa, amaranthus, apple, apricot, ash (green and white), 
aspen, aster, bachelor's button, barley, bean (broad and garden), beech, beet, (ta­
ble and sugar), begonia, bindweed, birch, blackberry, bluegrass (annual), broccoli, 
bromegrass, brussels sprout, buckwheat, carrot, catalpa, centaurea, chickweed, China 
aster, clovers, columbine, cosmos, cotton, crabapple, curly dock, dahlia, dandelion, 
Douglas fir, eggplant, elm, endive, fir (white), fleabane, forsythia, four o'clock, 
hawthorn (scarlet), larch, lettuce (garden and prickly), mallow, morningglory, mul­
berry, mustard, oat, okra, orchardgrass, Pacific ninebark, peach, pear, pecan, pep­
per (bell and chili), petunia, pine (Austrian, jack, loblolly, ponderosa, Virginia, 
white), plantain, polygonum, poplar, pumpkin, quince, radish, ragweed, raspberry, 
rhubarb, rockspirea, rose, rye, ryegrass, safflower, saltbush, smartweed, soybean, 
spinach, spruce, squash, strawberry, sumac, sunflower, sweet pea, sweet potato,
Swiss chard, tomato, tulip tree, turnip, velvetweed, verbena, violet, wheat, and 
zinnia.
Somewhat resistant plants. Arborvitae, box elder, canna, castor bean, celery, chrys 
anthemum, citrus, corn, cucumber, ginkgo, gladiolus, gourds, hibiscus, honeysuckle, 
horseradish, iris, Johnsongrass, lilac, maple, milkweed, mock orange, muskmelon, 
most oaks, onion, potato, privet-, purslane, shepherd's purse, snowball, sorghum, 
tulip, viburnum, Virginia creeper, willow, and wisteria.
2. f l u orid es (F). The typical injury by gaseous or particulate flourides is a 
yellowish mottle to a wavy, reddish-brown or tan "scorching" at the margins and 
tips of broadleaved plants, and a "tip burn" of grasses and conifers. A narrow, 
chlorotic to dark-brown band often occurs between living and dead tissue. Citrus, 
poplar, sweet cherry, and corn foliage exhibit a chlorotic mottling, streaking, or 
blotching prior to the development of the typical "burned" area. Leaves and fruits, 
such as apple, apricot, citrus, fig, peach, plum, and prune, may fall prematurely. 
Injured areas in stone-fruit leaves may become brittle and drop out, leaving shot- 
holes. The young, succulent growth is injured the easiest. Fruits may soften or 
become necrotic at the blossom end. Fluoride-contaminated forage that is eaten by 
cattle or sheep may cause fluorosis. Fluorides (compounds containing the element 
fluorine) are produced especially by glass, aluminum, pottery, brick, and ceramic 
industries and by refineries, metal ore smelters, and phosphate fertilizer factories
Concentration. Accumulated leaf-fluoride concentrations of 20 to 150 p.p.m. often 
result in injury to sensitive plants, although resistant varieties and species of 
plants will tolerate leaf concentrations of 500 to 4,000 p.p.m. or more without 
visible injury. A four-week exposure of susceptible gladiolus to an air concen­
tration of 0.0001 p.p.m., or less than 24 hours at 10 parts per billion, produced 
leaf concentrations of 150 p.p.m. and definite tissue necrosis. There is a tre­
mendous variation among varieties or clones of the same plant in their suscepti­
bility to fluorides, for example, apricot, begonia, corn, gladiolus, grape, peach, 
ponderosa and white pines, and sweet potato. The extent of tissue damage is re­
lated to the dosage and the quantity of fluoride accumulated.
Very sensitive plants. Alfalfa, apple, apricot (Chinese, Moorpark, Royal, Tilton), 
azalea, barley, blueberry, box elder, buckwheat, canna, cattail, cherry, chickweed, 
citrus, corn (sweet), crabgrass, cyclamen, Douglas fir, gladiolus, grape (European), 
hypericum, iris, Jerusalem cherry, Johnsongrass, larch (western), mahonia, maple, 
mulberry, nettleleaf goosefoot, some oaks, oxalis, peach, peony, most pines, plum, 
poplar, prune (Italian), smartweed, sorghum, spruce (blue and white), sweet potato, 
and tulip.
Somewhat resistant plants. Ash (European and Modesto), asparagus, bean, birch, 
(cutleaf), bridal wreath, burdock, Canterbury bell, cauliflower, celery, cherry
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(flowering), chrysanthemum, citrus, columbine, cotton, cucumber, currant, dande­
lion, dock, dogwood, eggplant, elderberry, elm (American), fir (grande), galinsoga, 
hemlock, most junipers, laurel, lettuce (Romaine), linden (American), lobelia, 
locust, marigold, mountain ash (European), nightshade, onion, orchardgrass, pars­
nip, pear, pepper, petunia, pigweed, planetree, plum (flowering), plantain, privet, 
purslane, pyracantha, ragweed, rhododendron, rose, snapdragon, soybean, spinach, 
squash, spruce (Engelmann), strawberry, sweet pea, tobacco, tomato, tree-of-heaven, 
Virginia creeper, willow (weeping), wheat, and zinnia.
3. CHLORINE (CI2 ). Chlorine injury is somewhat similar to that caused by sulfur
dioxide and fluorides, in that it is marginal and interveinal. Two types of damage 
can generally occur: (1) with broadleaved plants, necrotic, bleached, or tan-to-
brown areas that tend to be near the leaf margins, tips, and between the principal 
veins; and (2) with grasses, progressive streaking toward the main vein in the re­
gion between the tip and the point where the grass blade bends, usually occurring 
alongside the veins. Middle-aged leaves or older ones are usually more susceptible 
than the young ones. Bleaching without killing can occur, as well as tissue col­
lapse. Conifers may show tip burn on the current season's needles.
Hydrogen chloride and chlorine are emitted from the stacks of glass-making facto­
ries and refineries. These gases are also produced by incineration, scrap-burning, 
and as the result of spillage, such as from chlorine storage tanks. Chlorine- 
injured vegetation is often observed near swimming pools, water-purification plants, 
and sewage-disposal facilities. .
Concentration. Very susceptible plants show symptoms when exposed for 2 hours or 
more at concentrations of chlorine ranging from 0.1 to 4.67 p.p.m. Chlorides do 
not accumulate in plant tissues after exposure to chlorine.
Very sensitive plants. Alfalfa, amaranthus, apple, ash, azalea, barberry, basswood, 
bean (Pinto and Scotia), birch (gray), blackberry, bluegrass (annual), box elder, 
bridal wreath, buckwheat, catbrier, cherry, chickweed, chokecherry, coleus, cosmos, 
cucumber, dandelion, dogwood, gomphrena, grape, honeysuckle, horse chestnut, hy­
drangea, Johnsongrass, Johnny-jump-up, juniper, lilac, mallow, maple (Norway, silver, 
sugar), May apple, morningglory, mulberry, mustard, oak (pin), onion, peach, peony, 
petunia, phlox, pine (jack, loblolly, shortleaf, slash, white), poison ivy, prim­
rose, privet, radish, rose (tea), sassafras, spruce (Norway), sunflower, sweetgum, 
tomato, tree-of-heaven, tulip, Venus Is looking-glass, violet, Virginia creeper, 
witch hazel, and zinnia.
Somewhat resistant plants. Arborvitae, begonia, ivy (Boston), daylily, eggplant, 
hemlock, holly (Chinese), iris, lambsquarters, maple (Japanese), oak (red), oxalis, 
pepper, pigweed, polygonum, Russian olive, soybean, and yew.
4. OZONE (O3 ). Ozone is probably the most-important, plant-toxic air pollutant in 
the United States. It is a very active form of oxygen that causes a variety of symp 
toms, including tissue collapse, interveinal necrosis, and markings on the upper sur 
face of leaves known as stipple (pigmented yellow, light-tan,> red-brown, dark brown, 
red, black, or purple), flecking (silver, or bleached straw-white), mottling, chlor­
osis or bronzing, bleaching, and a marginal rolling and scorching of leaves on lilac 
Growth is stunted. Flowering and bud formation are depressed. The affected leaves 
of certain plants, such as citrus, grape, and pines, commonly wither and drop early. 
Conifers frequently show a yellow to brown mottling and tip burn, or a yellow to 
brown or orange-red flecking and banding of the needles. Susceptible white pines 
are stunted to dwarfed and chlorotic. The injury pattern in small grains and forage
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grasses generally occurs as a scattering of small, yellowish or white-to-tan flecks 
on one or both leaf surfaces. The flecks may later merge to form larger, bleached- 
white to yellowish dead areas. Ozone usually attacks nearly mature leaves first, 
progressing to younger and older leaves. Young plants are generally the most sen­
sitive to ozone; mature plants, relatively resistant. Ozone-killed tissues are 
readily infected by certain fungi, e.g. Botrytis.
Ozone is brought down from the stratosphere by vertical winds, produced during elec­
trical storms; more importantly, it is produced when sunlight reacts with nitrogen 
oxides and hydrocarbons formed by refuse burning and combustion of coal or petro­
leum fuels, especially the exhaust gases from internal-combustion engines. When 
oxidant levels in the air are high, more than 90 percent is ozone. These levels 
are usually at their highest point around noon and relatively low at night.
Concentration. The exposure of sensitive plants for 4 to 6 hours at levels of 0.02 
to 0.04 p.p.m. of air or more will produce injury patterns. Susceptible tobaccos 
are injured (a condition called "weather fleck") when concentrations of ozone reach 
or exceed 0.04 parts per million. There is a great difference in ozone suscepti­
bility between varieties of the same plant (e.g., bean, grape, oat, onion, petunia, 
pines, potato, spinach, squash, sweet corn, and tobacco). The extent of the injury 
depends on the plant species and environmental conditions prior to and during ex­
posure. Ozone and SO2 often combine to cause plant injury before either of these 
pollutants alone would cause damage.
Very sensitive plants. Abutilon, alder, alfalfa, apricot, ash (green and white), 
aspen, aster, avocado, barley, bean (green and Pinto), beet (table and sugar), 
begonia, bentgrass, birch, bluegrass (annual), box elder, bridal wreath, broccoli, 
bromegrass, brussels sprout, carnation, carrot, catalpa, celery, chicory, chick- 
weed, Chinese cabbage, chrysanthemum, citrus, clover (red), corn (sweet), crab- 
apple, crabgrass, dahlia, dill, duckweed, eggplant, endive, fuchsia, gourds, grape, 
hemlock, honeylocust, hypericum, larch (European), lilac, linden, locust (black), 
maple (silver and sugar), marigold, mint, mimosa, muskmelon, oak (gambel and white), 
oat, onion, orchardgrass, parsely, parsnip, pea, peach, peanut, petunia, pine (pon- 
derosa, scotch, and white), potato, privet, pumpkin, radish, rye, salvia, scallion, 
smartweed, snowberry, spinach, squash, strawberry, sweet potato, Swiss chard, syca­
more, tobacco, tomato, tulip tree, turnip, verbena, walnut, wheat, and willow 
(weeping).
Somewhat resistant plants. Coleus, cotton, cucumber, dogwood, euonymus, geranium, 
gladiolus, impatiens, juniper (Pfitzer), kalanchoe, most maples, most oaks, pepper, 
poinsettia, tolmiea, and yew.
ORGANIC POLLUTANTS
1. PEROXYACETYL NITRATE (p a n). The most-important, plant-toxic oxidant, next to 
ozone, is P A N . I t  is formed by oxides of nitrogen reacting with unsaturated hy- 
dorcarbons (simple olefins) in the presence of light. Like ozone, PAN is produced 
when s'unlight reacts with various exhaust gases. PAN causes a collapse of tissue 
on the lower leaf surface of numerous plants. The typical leaf marking is a glaz­
ing, bronzing, or silvering that commonly develops in bands or blotches. On some 
plants, such as petunia, Pinto bean, tomato, and tobacco, the collapse may be through
2/ Other PANs, such as peroxypropionyl nitrate and peroxybutyryl nitrate, may also 
be present in urban air and may produce symptoms that are indistinguishable from 
those caused by peroxyacetyl nitrate.
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the entire thickness of the leaf blade. In grasses, the collapsed tissue has a 
bleached appearance, with tan-to-yellow, transverse bands. Conifer needles turn 
yellow. Early maturity or senescence, chlorosis, moderate to severe stunting, and 
premature leaf drop may also occur. PAN is most toxic to small plants and young 
leaves. The very young and most-mature leaves are highly resistant.
Concentration. Typical damage to susceptible plants occurs with PAN at levels of
0.01 to 0.05 p.p.m. for an hour or more. Plant injury requires light before, dur­
ing, and after exposure. Injury is increased by any factor contributing to maxi­
mum plant growth. PAN is best known in the Los Angeles basin area, with injury 
occurring on vegetation from Seattle to San Diego. Little is known about the con­
centration of PAN in the Midwest or the Eastern United States. PAN is unstable, 
particularly at temperatures above 90° F.
Very sensitive plants. African violet, alfalfa, aster, bean (Pinto), beet (table 
and sugar), bluegrass (annual), carnation, celery, chickweed, dahlia, dandelion, 
dill, Douglas fir, endive, escarole, fennel, lettuce (Romaine), lilac, muskmelon, 
mustard, nettle, (little-leaf), oat, certain orchids, pepper, petunia, pine (Coul­
ter, Jeffrey, Monterey, and ponderosa), poinsettia, potato, primrose, rose, salvia, 
snapdragon, spinach, sunflower, Swiss chard, tobacco, and tomato.
Somewhat resistant plants. Azalea, bean (lima), begonia, broccoli, cabbage, chrys­
anthemum, corn, cotton, cucumber, onion, pansy, periwinkle, radish, redwood, sequoia, 
touch-me-not, and wheat.
2. ETHYLENE (H2C-CH2 )• Damage is often associated with PAN and ozone in urban 
areas, since ethylene is one of the many products of auto, truck, and bus exhaust. 
Ethylene also results from the incomplete combustion of coal, gas, and oil for heat­
ing, and is a by-product of polyethylene manufacture. Ethylene modifies the activ­
ities of plant hormones and growth regulators, affecting developing tissues and nor­
mal organ development without causing leaf-tissue collapse and necrosis. Injury to 
broadleaved plants occurs as a downward curling of the leaves and shoots (epinasty), 
followed by a stunting of growth. Ethylene also causes dry sepal in Cattleya, 
Phalaenopsis, and other orchids; ’’sleepiness" (an inward petal-curling and failure 
of buds to open) in carnation, narcissus, and rose; color-breaking and blasted buds 
in roses; and the shelling (early drop) of azalea, snapdragon, stock, larkspur, and 
calceolaria blooms. More-resistant, broadleaved plants and grasses may only be 
stunted. Conifers drop their needles and young cones. New needle growth is stunted, 
and cone development is poor. Similar symptoms are provided by other unsaturated 
hydrocarbons such as acetylene and propylene.
Ethylene is a problem in fruit, vegetable, and cut-flower storage rooms and green­
houses where manufactured gas is still used.
Concentration. Air concentrations of 0.001 p.p.m. for 24 hours will cause the 
sepals of orchid flowers to turn brown or wither and die. An exposure of 0.1 p.p.m. 
for 6 hours will cause epinasty in tomato or pepper and sleepiness in carnation.
The extent of injury depends on the air temperature, plant species, and age of the 
organ, as well as on the ethylene concentration.
Very sensitive plants. Azalea, bean (Black Valentine), blackberry, buckwheat, 
calceolaria, carnation, cotton, cowpea, cucumber, larkspur, lilac, lily (Regal), 
marigold (African), narcissus, orchids, pea, peach, pepper, philodendron, potato, 
privet, roses, snapdragon, stock, sunflower, sweet pea, sweet potato, tomato, and 
tulip.
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Somewhat resistant plants. Beet, cabbage, clover, endive, lettuce, oat, onion,
radish, ryegrass, and sorghum.
CONTROL
The solution to the air-pollution problem is complex and will involve:
1. Enforced use of special, adjusted control devices on motor vehicles and air­
planes .
2. Stopping emissions at the source (the smoke stack or combustion chamber) by 
electrostatic precipitators, filtering devices, absorption equipment, gravity 
settling chambers, sonic and ultrasonic collectors, and byproduct recovery.
3. Adequate federal, state, and local legislation.
4. Plant breeding and selection.
5. Using less-susceptible plants.
6. Carbon filtration of the air in greenhouses.
7. The possible spraying of high-value crops with ascorbic acid (sold as Ozoban), 
or with a fungicide containing zineb, maneb, ferbam, or ziram, or thiram. Cal­
cium chloride or oxide sprays help prevent fluoride injury.
SELECTED READINGS
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Darley, E.F., Nichols, C.W., and J.T. Middleton, 1966, Identification of Air Pollu­
tion Damage to Agricultural Crops, California Department of Agriculture Bulletin, 
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No. 916
DAMPING-OFF AND SEEDLING BLIGHTS OF VEGETABLES
Malcolm C. Shurtleff and M.B. Linn
Stands of vegetable seedlings are frequently poor under humid conditions, partic­
ularly if the soil is cold and wet. Costly replanting or the production of weak, 
sickly plants is the result. The damage is usually caused by one or more soil- 
borne fungi that attack under conditions unfavorable for rapid seed germination 
and growth.
Seeds may rot and seedlings decay before emerging (preemergence damping-off). Young 
plants that do emerge may pale, curl, wilt, and collapse (post-emergence damping- 
off) from a rot at the soil line and below. The base of the stem is generally water- 
soaked at first, then turns gray to brown or black, and rots. Seedlings of such 
plants as cabbage, cauliflower, tomato, and beans are girdled by brown or black sunken 
cankers. These plants may shrivel and become dark and woody (wire-stem or collar 
rot), but they do not normally collapse. Transplants make slow growth or die.
CONTROL
1. Buy best-quality seed of recommended varieties.
2. Treat seed before planting as recommended in Report on Plant Diseases No. 195.
3. Plant in a light, well-drained, we11-prepared, fertile seedbed at the time rec­
ommended for your area. If at all possible, sterilize the soil--preferably 
with heat--before planting. See instructions in University of Illinois Circu­
lar 802, "Vegetable Diseases."
4. Apply a soil insecticide, e.g., aldrin, dieldrin, chlordane, or heptachlor to 
the soil surface before planting, and immediately work into the top three to 
five inches of soil. Follow the manufacturer's directions printed on the pack­
age label. This treatment controls root aphids, grubs, wireworms, ants, maggots, 
cutworms, and webworms which injure underground parts, allowing soil-borne or­
ganisms to enter and produce decay.
5. Avoid heavy soils, heavy seeding and overcrowding, poor air circulation, care­
less handling, too deep planting, and overfertilizing (especially with nitrogen).
6. Keep the seedbed soil on the dry side after planting. Allow plenty of bright light.
7. Practices 1-6 above will normally prevent damping-off. If you have experienced 
trouble in the past, or if disease starts, water seedlings at 5- to 10-day in­
tervals with a solution containing captanj^ thiram^/ or zinebA^ (one tablespoon 
per gallon of water); or use ferbam^1 or zirantL/ (two tablespoons per gallon).
1/ Captan is sold as Captan 50-W, Captan Garden Spray, Orthocide 50 Wettable.
2/ Thiram is sold as Thylate Thiram Fungicide, Tersan 75, Spotrete.
3/ Zineb is sold as Dithane Z-78, Parzate C, Parzate Zineb Fungicide, Ortho Zineb 
75 Wettable, and Stauffer Zineb.
4/ Ferbam is sold as Fermate Ferbam Fungicide, Karbam Black, Carbamate, Ferbam, and 
Coromate.
5/ Ziram is sold as Zerlate Ziram Fungicide, Karbam White, Z-C Spray or Dust and 
Ziram.
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Sprinkle one-half to one pint of solution per square foot of seedbed surface.
For vine crops, sprinkle one pint on 16 square feet of flat or bed surface; 
for tomatoes, one pint on 12 square feet. Apply sprays every five to seven 
days when the temperature is below 75° F. Do not spray when the temperature 
is above 75° F.
For flats, cold frames, hot beds, and other seedbed areas, a "shot-gun" treatment 
is often useful for control of organisms causing damping-off, crown and root rots, 
and stem cankers. The treatment is a mixtureb/ of captan, ferbam, or thiram (one 
tablespoon per gallon), plus Terraclor 75 percent wettable powder (one teaspoon 
per gallon). These treatments often result in sturdier plants with more extensive 
root systems.
Avoid using Terraclor on onions, leaf lettuce, endive, escarole, or other crops so 
listed on the package label. Do not use Terraclor emulsion.
Mixtures of Terraclor plus another fungicide may be used as a dust, drench, or spray 
on beans, peas, cabbage, and other cole crops, pepper, tomato, lettuce, and related 
crops. Use one of the following methods:
(a) As a pre-plant treatment, spread one cup each of Terraclor 20 percent dust and 
captan 7-1/2 percent dust uniformly over 100 square feet, and rake or rototill even­
ly into the top three or four inches of soil. Use one-half this rate for head let­
tuce.
(b) Just after seeding, apply a soil drench of Terraclor 75 and captan 50, using 
1/2 tablespoon of each in a gallon of water. Apply this mixture over 20 square 
feet of seedbed with a sprinkling can or hose proportioner.
(c) When seedlings are up, apply a coarse, low-pressure spray of Terraclor 75 and 
captan 50, using the same rates as given in (b) above. Direct the spray at the 
base of the plants to wet both seedlings and soil. Do not hold the nozzle too 
close to the plants.
Terraclor 75 applied in the transplanting water for cabbage, caulifjower and other 
cole crops, and pepper has proved effective for controlling damping-off, gray-mold 
(Botrytis), wirestem, and clubroot. Use one ounce of Terraclor 75 per gallon of 
water (three pounds per 50 gallons), and apply at least 1/3 pint of solution per 
plant (about 400 to 600 gallons per acre).
6/ Mixtures of captan and Terraclor are sold as Orthocide Soil Treater "X" and 
Terracap. Check and follow label directions when using.
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No. 1004
PROBLEMS OF MIXING PESTICIDES
1/
M.C. Shurtleff and H.B. Petty—
Combining chemicals to do several jobs with a single spray saves time and labor. 
In light of the many hundreds of pesticides, soluble fertilizers, growth regula­
tors, sticking-wetting agents, and other chemicals that can be sprayed on plants, 
it is a wonder that plant injury (or phytotoxicity) does not occur more often. 
There are nearly 70,000 proprietary pesticides formulated in various ways from 
some 1,200 basic active ingredients. The end-products are used as bactericides, 
fungicides, herbicides, insecticides, miticides, nematicides, etc. Sometimes, 
sludges will form in the tank, spray nozzles will plug-up, and plants will be 
damaged as a result of the indiscriminate mixing of two or more of these pesti­
cides. An understanding of pesticide compatibilities is essential in order to 
avoid these problems.
COMPATIBILITY
When pesticides are used in combination or as components in a mixture, they may 
be either compatible or incompatible.
Compatible refers to the reaction when two or more chemicals are mixed together 
without impairing their toxicity to pests, resulting in undesirable physical 
properties, or making the combination more toxic to plants than the individual 
chemicals would be when used alone.
Incompatible refers to the reaction of pesticides that cannot be mixed safely 
without impairing the effectiveness of one or more of the chemicals, developing 
undesirable physical properties, or causing plant injury.
There are two basic types of incompatibility. It is possible to get one or both 
from the same mix.
Chemical incompatibility. This involves the breakdown and loss of effectiveness 
of one or more products in the spray tank and possible formation of one or more 
new chemicals that are insoluble or phytotoxic.
Examples: (1) Many organic fungicides and insecticides break down when used with 
alkaline materials (lime, lime-sulfur, and bordeaux mixture). (2) Acti-dione is 
chemically incompatible with chlordane, calcium arsenate, bordeaux, lime, lime- 
sulfur, and zinc sulfate and lime.
Physical incompatibility. An unstable mixture that settles-out, flocculates, 
foams excessively, or disperses poorly and reduces efficiency and causes the 
clogging of sprayer nozzles and screens. This type of incompatibility may re­
sult from the use of hard water.
Examples: Solubilization of captan and oil or sulfur and oil.
1/ Extension Plant Pathologist and Extension Entomologist, respectively, Univer­
sity of Illinois at Urbana-Champaign.
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GENERAL RULES AND PRINCIPLES
1. Follow label instructions and precautions regarding dosage, method of appli­
cation (gallons of water to apply to 1,000 square feet or per acre), and all 
incompatibilities. Practically all pesticide companies and experienced 
specialists recommend that chemicals should be applied separately and for a 
specific purpose, if there is any doubt.
2. If chemicals must be mixed, pour each separately into the spray tank with
agitation (shaking) . This frequently prevents settling-out and nozzle­
plugging. A common practice is to make up a thin, uniform "batter" or slurry 
of the spray powder, diluting it with water. Some specialists suggest
straining the spray solution through fine cheesecloth while it is being 
added to the tank.
3. Apply spray solutions as soon after mixing as possible. The longer a spray 
combination remains in the tank, the greater the number of problems that can 
arise. Mixes that are known to decompose while standing include (a) calcium 
arsenate combined with rotenone, pyrethrum, BHC and lindane and (b) bordeaux 
mixed with BHC, lindane, Guthion, Diazinon, EPN, Delnav, parathion, and the 
dithiocarbamates (ferbam, maneb, Polyram, thiram, zineb, and ziram).
4. Test a spray mix by pouring the solution into a glass jar with water and 
shaking. If a precipitate forms, or layers develop within a few minutes, 
physical or chemical incompatibility is apparent. Products causing ‘precipi­
tation or coagulation in this type of test should not he used together.
5. Use caution when mixing wettable powders with emulsifiable formulations or a
soluble fertilizer. Wettable powders and emulsions both suspend in water.
Depending on the concentration and water used, such mixtures may cause a 
breakdown of the emulsion, the formation of sludges, flocculation, and re­
duced efficiency.
Examples: The wettable powder form normally should be used when combining
such fungicides as Karathane, captan, folpet (Phaltan), Difolatan, or Botran 
with the following insecticides: methoxychlor, Perthane, BHC, lindane,
chlordane, dieldrin, parathion, malathion, Kelthane, Chlorobenzilate, and 
Thiodan. In most cases the active ingredients are not at fault; the emul­
sifiers, solvents, fillers, and surfactants are responsible. Sometimes, the 
products of a single company will be compatible but the same materials from 
two different companies will not be. Yet, many such formulations are com­
patible .
Plant damage is most common and severe at high temperatures or under slow- 
drying conditions. Soluble fertilizers or nutrient mixes, such as zinc or 
iron sulfate and chelated compounds, added to a pesticide mix can destroy the 
emulsification or suspension of other chemicals. However, urea is compatible 
with most pesticides. Caution should be exercised when mixing with Karathane, 
Phygon, Sevin, Morocide, or Phosdrin. Urea is incompatible with Acaralate.
6. Do not mix strongly alkaline and acid materials together! Strongly acid or 
alkaline materials (sulfur, chlordane, bordeaux mixture, lime, lime-sulfur, 
calcium arsenate, zinc sulfate and lime, ferrous sulfate, and ammonium sul­
fate) commonly cause acute compatibility problems— see the Pesticide Com­
patibility Chart.
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7. The pH and chemical composition of the water may be important. City water
that has been softened may be strongly alkaline (pH 8 to 9+). Hard water
from deep wells may cause pesticides to precipitate. Water pumped from a 
stream may contain chemical wastes. These factors can have a great influence 
on how pesticides perform individually and in mixes.
8. Do not experiment with new combinations. If you must try out a new mix, 
apply it on a few plants first. Whenever possible, spray some plants with 
each product alone alongside a few plants sprayed with the test mixture. 
Apply these sprays several times at various strengths and different air tem­
peratures. Check to see if the mix performs as well as when the materials 
are applied separately. Keep your findings in a record book— do not trust 
your memory. Remember, no chemical company can possibly test all its prod­
ucts and those of its competitors in all possible combinations. The product 
bought today may have different "fillers,” emulsifiers, solvents, or sur­
factants than the same product bought a year or two ago.
9. As a general rule, insoluble and wettable powder fungicides do not produce 
chemical injury when used as recommended. Many soluble fungicides can be 
phytotoxic, should be applied within their safety ranges, and should not be 
combined with other chemicals unless the package label states otherwise. 
Glyodin and streptomycin, however, are generally nontoxic.
10. Plants in a low state of vigor are more easily injured by chemicals and 
mixes than vigorously growing ones. Plants may be predisposed to damage by 
winter injury, herbicide injury, drought, water-logging of the soil, poor 
soil, disease or insect damage, or an imbalance of N, P, K, or other elements.
Example: Winter-injured trees are particularly susceptible to damage by oil
sprays.
11. Do not mix a foliar fungicide or insecticide with fertilizers or other chemi­
cals that require watering in. Incorrect placement of pesticides sometimes 
explains poor disease or insect control.
Example: A combination of Dyrene spray to control leaf spot and chlordane
drench to control grubs applied at the same time to turf.
12. Use caution when mixing mercury-containing products with other chemicals. 
These include materials that are strongly acidic (sulfur, chlordane, or the 
chlorides) , liquid fertilizers (especially those containing phosphate or 
potash), and ionic wetting agents. Even using muddy or hard water can greatly 
reduce the efficiency of phenyl (organic) mercury materials. Mercury, certain 
dithiocarbamates, and to a lesser extent other products containing heavy 
metals such as copper, zinc, iron, and cadmium are easily degraded or tied 
up.
Example: The widespread use of thiram with phenyl mercury (PMA) for turf
disease control. Thiram is often added to mercury as a "safening agent." 
Yet, these mixtures commonly result in poor disease and crabgrass control. 
A water-insoluble, thiram-mercury complex is formed in the spray tank— re­
ducing the volatility of mercury, its penetration into grass leaves and, 
hence, its effectiveness. The reduced efficiency of a mix obviously cannot 
be measured when a disease is inactive or an insect is not present.
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13. Use caution when mixing chemicals that may be toxic by themselves with other 
materials. Such combinations commonly injure sensitive plants at consider­
ably lower concentrations than individual products in the mix.
Examples: Morestan may cause defoliation of Golden Delicious and fruit in­
jury on several apple varieties, especially when combined with other pesti­
cides. Bordeaux mixed with organic phosphate insecticides or Morocide are 
commonly more phytotoxic than the individual products applied alone.
14. Plant injury can sometimes be avoided by spraying when temperatures are 
moderate. No spraying should be done when temperatures are above 90° F. or 
below 40° F. Sulfur, lime-sulfur, Karathane, mercury materials, oils, 
binapacryl (Morocide), dinitros, and Acti-dione are examples of pesticides 
that are injurious when applied at temperatures of 85° F. or above. Other 
pesticides such as fixed coppers, bordeaux mixture, Morestan, Ovex, Genite, 
Karathane, and oils often cause problems under cool, slow-drying condi­
tions. Emulsifiable materials are more likely to cause injury than wettable 
powders.
15. Buy pesticides only in amounts you expect to consume in the current year. 
Different pesticides, especially in combination, vary greatly in the length 
of time they are stable on the shelf, particularly once the container has 
been opened. The same basic chemical, manufactured by different companies, 
may vary in stability because of differences in formulation. Storage tem­
perature and humidity can also have important effects. Many fungicides and 
insecticides last indefinitely if kept dry with the container sealed.
16. Store chemicals only in their original, tightly closed containers so that 
contamination cannot occur. Clean up sprayers, hose lines, nozzles, and 
mixing containers thoroughly after each use. Numerous cases of plant in­
jury can be traced back to the contamination of equipment with potent weed­
killers or to carelessness.
17. Be sure of the identity of the material. It seems incredible, but whole 
towns in the United States have actually been "fogged" with 2,4-D (instead 
of with an insecticide) for mosquito control. Liability damages amounting 
to hundreds of thousands of dollars could have been avoided by simply read­
ing the label— if the old container still had one.
Commercial products that contain a mixture of ingredients are the result of many 
years of testing under a wide variety of environmental conditions. Many such 
mixes (tested by company representatives, the USDA, state experiment stations, 
and Extension service specialists) are never sold, because of reduced efficiency, 
short shelf life, or other problems. Yet many "practical" men, with limited time 
and facilities, think they can come up with an even better mix. The odds are not 
good.
A pesticide compatibility chart is shown on the following page. The information 
has come from thousands of sources— state, federal, and commercial— based on 
countless experiences in the field on a wide range of fruits, vegetables, trees, 
shrubs, flowers, and turfgrasses. Use it as a guide, remembering that the formu­
lations of products change, weather conditions are highly variable, and much of 
the information is in the nature of observations— without suitable controls.
323
PESTICIDE COMPATIBILITY CHART
Use as you would a road mileage chart. For example, if you wish to know whether 
captan and rotenone can be combined safely, read down the vertical column headed 
"Captan, etc." until you come to the horizontal column marked "Rotenone, etc." 
The □  sign where the two columns meet means that these chemicals may be mixed 
together safely.
Warning: Do not mix (1) pesticides in wettable-powder form with liquid concen­
trates ; or (2) insecticides and/or fungicides with soluble fertilizers, unless 
the package label states otherwise.
KEY TO SYMBOLS
| ]  = apparently compatible
not compatible, or use with caution
physically compatible but combination 
may reduce effectiveness
in combination
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MODERN FUNGICIDES AND THEIR USES
M.C. Shurtleff, Barry J. Jacobsen, and J.B. Sinclair1
A fungicide is a chemical that kills or inhibits fungi. Fungicides are widely 
used in agriculture to protect plant seeds, foliage, fruit, and roots against 
disease-producing fungi, as well as to preserve wood against decay. Wood pre­
servatives are not covered in this report. No single fungicide is suitable for 
all purposes or is effective against all fungi.
Little is known about natural deterrents to plant diseases, as compared to our 
knowledge of the predators and parasites that reduce the populations of insects 
and mites. We do have varieties and cultivars of plants that are resistant to 
one or more diseases. However, these may lose their resistance as new strains 
of various pathogens develop. Thus, controlling plant diseases is a perennial 
problem for anyone involved in growing plants. An unhindered plant disease may 
be most devastating in terms of the world's food and fiber production. Fortunate­
ly, we have fungicides that can be employed to alleviate most plant disease prob­
lems. The estimated, annual usage of fungicides throughout the world is several 
hundred million pounds. The annual cost of these chemicals, the expense involved 
in their application, and the labor associated with control measures for plant 
diseases runs into hundreds of millions of dollars. Even with the use of disease- 
resistant varieties, fungicides, and other disease-control practices, the esti­
mated losses from plant diseases in the United States total almost $4.25 billion 
annually.
1. Protective fungicides are applied to seed, foliage, flowers, fruit, or soil 
as sprays, dusts, or granules to keep disease-causing fungi from entering 
plants. These materials provide protection, but do not (a) kill fungi es­
tablished within a growing plant or seed-exceptions: powdery mildew and
sooty mold fungi that are superficial and largely on the surface of plants 
can be killed by surface dusts or sprays, after infection has occurred, with­
out injuring the host plant; (b) protect against disease-causing organisms 
entering through the roots, e.g., root rots, wilts, and clubroot; (c) control 
bacterial diseases, since most fungicides are poor bactericides, except for 
inorganic copper materials; (d) protect against viruses or mycoplasmas, which 
are frequently injected into plants by insects; or (e) control nematodes.
Most fungicides in use today possess protective qualities. Those that are 
only protective include zineb, thiram, ferbam, ziram, sulfur, glyodin, and 
possibly the inorganic copper materials. These chemicals must be applied.
1 M.C. Shurtleff and Barry J. Jacobsen are Extension Plant Pathologists; J.B. 
Sinclair, Professor of Plant Pathology, Department of Plant Pathology, Uni­
versity of Illinois at Urbana-Champaign.
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before an infection starts. They require frequent applications at 7- to 14- 
day intervals, depending on the weather conditions. During rainy weather, 
sprays need to be applied at shorter intervals.
Practically all dust and granule formulations function as protective fungicides 
and should be used accordingly. Dusts should be applied when the air is calm 
and foliage is lightly covered with moisture. Early morning or evening are 
ideal times.
2. Protect!VG-COntact fungicides are used the same as protective fungicides. 
However, they have another dimension of effectiveness, that of destroying 
established infections. A commonly used term is "kickback," which means that 
an infection may be stopped after becoming established. For example, dodine 
will still provide control if applied 72 hours after apple scab infection 
has occurred. Thus, it has a 72-hour kickback for apple scab. In other words, 
dodine can prevent infection, and it also has good contact toxicity to fungus 
growth. "Contact toxicity" means that the fungicide may either kill or mere­
ly inhibit further growth. The list of protective-contact fungicides includes 
a large number of the most popular ones. Examples would include Acti-dione, 
benomyl, captan, difolatan, folpet, dodine, Karathane, lime-sulfur, thiaben­
dazole or TBZ, maneb, maneb and zinc ion, Dikar, Niacide M, nabam, Amoban, 
Polyram, and Botran.
3. Systemic fungicides, or chemotherapeutants, are chemicals that are absorbed 
and distributed within the plant, destroying established infections and hence 
controlling certain diseases for several weeks or months. Very few chemicals 
now available work in this way. Examples would include Acti-dione, benomyl 
(Benlate, Tersan 1991), thiabendazole (Mertect, Tecto, Tobaz), chloroneb (De- 
mosan, Tersan SP), carboxin (Vitavax), oxycarboxin (Plantvax), oxyquinolines, 
and ethazol (Koban, Terrazole, or Truban). To be effective, a systemic fun­
gicide must be taken up by the seed, foliage, roots, or stem(s) of the plant 
and be transported in an active state to where disease infection occurs.
Streptomycin, a bactericide, is typically systemic when applied to foliage. 
This means that streptomycin can be absorbed by leaf tissue to inhibit bac­
terial infection, but does not move systemically from leaf to leaf.
Modern Fungicides
Since 1950, many new fungicides have been introduced into American agriculture. 
These chemicals have largely replaced such old standbys as bordeaux mixture, 
fixed or neutral coppers, dinitro materials, lime-sulfur, and wettable dust, or 
paste sulfurs. The older materials are messy to handle and are corrosive to spray 
equipment. They also cause injury to plants and often reduce the quality and quan­
tity of the crops they were designed to protect. Unfortunately, some retail out­
lets still stock these outmoded fungicides and do not carry most of the generally 
safer and more effective modern fungicides— captan, zineb, maneb, maneb and zinc 
ion, maneb, ferbam, dodine, folpet, thiram, chlorothalonil, benomyl, and the like 
(Table 1). Fungicides are marketed under a bewildering assortment of trade names. 
To relieve confusion, a set of common or "coined" names has been officially adopted 
and is now widely used on package labels in place of, or with, the more complicated 
chemical names (called active ingredients).
Table 1 summarizes the common names, active ingredients, trade names, and prin­
cipal uses of the commonly used, modern fungicides. This listing is incomplete, 
since there are about 70 thousand pesticides now registered by the Pesticides 
Regulation Division of the Environmental Protection Agency in Washington, D.C.
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Table 1. Modern Fungicides and Their Uses
Common name and
active ingredient Trade names Principal uses and remarks
CAPTAN....................... Stauffer Captan 50-WP and 80-WP, Captan
[N-(trichloromethylthio) 75 Seed Protectant, Captan Garden Spray, 
-4-cyclohexene-l,2- Captan 80 Spray-Dip, Orthocide 50 and 80
dicarboximide] Wettable, Orthocide Fruit and Vegetable
Wash, Agway Captan 5D and 7.5D, Orthocide 
65 and 75 Seed Protectant, Orthocide Gar­
den Fungicide, Miller’s Captan 50W, Pat­
terson’s Captan Garden Spray, F & B Cap­
tan 7.5 Dust, Chipman Captan Dust, Orth­
ocide 5 Dust, 7.5 Dust and 10 Dust, 
Occidental Captan, Security Captan,
Miller Captan Dust, Bonide Captan,
Captan Dust, etc.
Excellent, safe fungicide to control a wide 
range of leaf and blossom spots, blights, 
anthracnoses, sooty molds, scabs, fruit rots, 
leaf curls and galls, etc. on bush and tree 
fruits, ornamentals, vegetables, and turf. 
Seed, corm, tuber, and bulb protectant (often 
mixed with insecticide) for vegetables, flow­
ers, cereals, and grasses. Postharvest dip 
for fruits and vegetables. Does not control 
powdery mildews and rusts. Soil treatment 
on plant beds to control crown rot and seed­
ling blights. Widely used in multipurpose 
sprays and dusts. Available as spray pow­
ders and dusts. Both a protectant and an 
eradicant.
CHLOROTHALONIL. . . 
[Tetrachloroisoph- 
thalonitrile]
.Daconil 2787, Bravo 75-W, Termil, 
Exotherm Termil, Diamond 75% 
Chlorothalonil, etc.
Excellent, safe, broad-spectrum fungicide 
to control leaf spots and blights, blossom 
blights, anthracnoses, fruit spots and rots, 
gray mold (Botrytis), and certain rusts, 
powdery and downy mildews of lawngrasses, 
flowers, trees, shrubs, vegetables, and 
certain fruits. Termil and Exotherm Termil 
are thermal dusts for use in closed green­
houses to control Botryis and other blights 
of ornamentals and tomatoes.
DODINE...............
[N-dodecylguanidine
acetate]
Cyprex 65W Fruit Fungicide, Agway Dodine 
1 D, Miller's Cyprex Dusts, Naco Dodine 3 
and 4 Dusts, Cyprex Dodine Dust, Pennwalt 
Cyprex 4% Dust, E-Z-Flo Cyprex 4 Dust, 
etc.
Controls certain foliage diseases of vari­
ous fruit and nut crops, roses, peanuts, 
and shade trees. Gives long-lasting pro­
tection; good eradicant. Does not control 
powdery mildews and rusts. Sold combined 
with Glyodin.
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Table 1 . Continued
Common name and
active ingredient Trade names Principal uses and remarks
FERBAM.......................Fermate Ferbam Fungicide, Karbam Black,
[Ferric dimethyldithio- Niagara Carbamate, Stauffer Ferbam, Agway 
carbamate] Ferbam, E-Z-Flo Ferbam, Ortho Ferbam 76,
Allied Ferbam, Kerr-McGee Ferbam, Aceto 
Ferbam, Thompson-Hayward Ferbam, Olin 
Ferbam, Miller’s Ferbam, Chipman Ferbam, 
Grace Ferbam, Chem Formulators Ferbam, 
Ferbam 76W, Pennwalt Ferbam, Ferbam 95W, 
Naco Hi-Test Ferbam, Vancide FE-95, Fer­
bam Fungicide, etc.
General, very safe long-lasting fungicide 
to control a wide range of foliage dis­
eases of flowers, trees shrubs, and fruits. 
Soil drench to control damping-off and 
seedling blights. Used in some multi­
purpose sprays. May leave an objection­
able, black deposits on flowers, wood­
work, etc. Mostly protective. Controls 
rusts but not powdery mildews.
FOLPET.......................Ortho Phaltan Rose and Garden Fungicide,
[N(trichloromethylthio) Ortho Phaltan 50 and 75 Wettable, Niagara 
phthalimide] Phaltan 50 Wettable, Stauffer Folpet 50-W
and 75-W, Agway Folpet 50-W, Miller's 
Phaltan 50-W, Fungitrol, Bonide Folpet 
50% WP, Farmrite Folpet 50-W, Naco Phal­
tan Folpet 50 Wettable, Ortho Phaltan 
7.5 Dust, Acme Phaltan, Science Products 
Rose and Garden Fungicide, etc.
Related to captan and difolatan, and used 
for many of the same purposes on bush and 
tree fruits, turfgrasses, flowers, vege­
tables, trees, and shrubs. Gives fair 
control of powdery mildews but not rusts. 
Excellent for roses. Both a protectant 
and an eradicant. Used in multipurpose 
mixes for flowers.
MANEB .................
[Manganous ethylenebis 
(dithiocarbamate)]
MANEB AND ZINC ION. . . . 
(Coordination product of
zinc ion and maneb = 
mancozeb)
Manzate Maneb Fungicide, ManzateDManeb, 
Dithane M-22, Sears Lawn Fungicide, Aceto 
Maneb 80, Niagara Maneb 80 WP, Vancide 
Maneb 80, Patterson Maneb, Shepard Maneb, 
Pennwalt Maneb 80, Chevron Maneb, Black 
Leaf Maneb Fungicide, Agsco Blitex, etc. 
Manzate 200, Tersan LSR, Dithane M-45, 
Fore, Vancide Maneb Flowable, Amazin 
Zinc Enriched Maneb 80 Fungicide, Dithane 
M-22 Special, Science Fore Lawn Fungicide, 
Acme Fore Plus, Pratt Lawn and Garden Fun­
gicide, etc.
Excellent general fungicide to control foli­
age and fruit diseases of vegetables, trees, 
shrubs, turfgrasses, and flowers plus some 
fruit and nut crops. Very useful for to­
matoes, potatoes, vine crops, and roses. 
Used in multipurpose mixes for vegetables, 
tomatoes, and roses*. Controls rusts but 
not powdery mildews. Both a protectant 
and an eradicant.
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Table 1. Continued
Common
active
name and 
ingredient Trade names Principal uses and remarks
THIRAM (TMTD) ............
[Bis (dimethylthiocarb- 
amoyl) disulfide]
.Tersan 75 Thiram Fungicide, Thylate Thiram 
Fungicide, Arasan 50-Red and 75, Panoram 
75, Roberts Thiram, Chipco Thiram 75, 
Spotrete, Thiuram 75, Thiramad, Niagara 
Thiram 65 Wettable Powder, Aceto Thiram- 
75, Miller's Thiram 65 and 75W, Vancide 
TM-95 and TM Flowable, Turftox, Chem. 
Formulators Thiram, Kerr-McGee Thiram, 
Roberts Thiram, Pennwalt Thiram, Chipman 
Thiram SF-75.
A broad-spectrum, protective seed, bulb, 
corn, and tuber treatment for vegetables, 
flowers, and grasses. Controls certain 
foliage and fruit diseases of turfgrasses, 
vegetables, trees, shrubs, flowers, and 
fruits. Controls rusts but not powdery 
mildews. Soil drench for crown rot and 
damping-off. Mostly protective. Do not 
apply to produce intended for canning or 
deep freezing. Arasan 42-S is also sold 
as a deer and rodent repellent.
ZINEB .....................
[Zinc ethylenebis (di- 
thiocarbamate)]
.Dithane Z-78, Science Zineb Fungicide, 
Ortho Zineb Wettable, Black Leaf Sheen, 
Aceto Zineb-75 and -90, Acme Zineb 75 
Wettable, Niagara Zineb 75 Wettable, 
Vancide Zineb 85, Sherwin-Williams 
Zineb, E-Z-Flo Zineb 75, Pennwalt 
Zineb W-75, Miller's Zineb Dust, 
Stauffer Zineb 75-W, Ortho Zineb Dust, 
Chipman Zineb, Black Leaf Sheen, Chem. 
Formulators Zineb, Chempar Zineb, 
Pearson's Super Fungicide Wettable 
Powder, Chemform 55 Dust, Zineb Garden 
Fungicide.
Excellent, safe, general fungicides for 
fruits, vegetables, flowers, trees, shrubs, 
and nuts. Controls leaf and blossom spots, 
blotches or blights, fruit spots and scabs, 
Botrytis blights, downy mildews, leaf curls 
and galls, sooty molds, anthracnoses, rusts, 
black knot, certain grass diseases, damping- 
off (seedling blights), and cutting rots. 
Used in many multipurpose sprays and dusts 
for vegetables and flowers. Only protective.
Z I RAM.....................
[Zinc dimethyldithio- 
carbamate]
.Zerlate Ziram Fungicide, Karbam White, 
Niagara Z-C Spray or Dust, Aceto Ziram, 
Allied Ziram, Chempar Ziram, E-Z-Flo 
Ziram, Miller's Ziram and 95W, Pennwalt 
Ziram, Vancide MZ-96 and MZ Flowable, 
Shepard Ziram, Samincorp Ziram, Wood 
Ridge Ziram, Cuman, Chempar Ziram 76 WP.
General, very safe fungicide. Useful for 
certain diseases of vegetables, fruits, 
nuts, and ornamentals, especially good for 
tender seedlings. Used as spray, dust, or 
soil drench. Used in many vegetable and 
flower multipurpose mixes. Only protective. 
Does not control rusts or powdery mildews.
Other Fungicides
1. Dinocap (Karathane-WD or Karathane Liquid Concentrate, Miller's Garden Kara- 
spra) contains 2-(1-methyl-heptyl)-4,6-dinitrophenyl crotonate and isomers as 
the active ingredients. This fungicide is specific for the control of powdery 
mildews. It also helps suppress certain types of mites. Karathane has re­
placed sulfur in most multipurpose sprays and dusts. Do not use in hot weath­
er (above 85° F.). Apply when the foliage will dry rapidly. This fungicide 
provides good eradicant action, but little residual control.
2. Dikar is a broad-spectrum fungicide containing 4.6-percent Karathane and 74- 
percent maneb and zinc ion (Dithane M-45). It is primarily used by commercial 
apple growers to control a wide range of diseases, including scab, powdery 
mildew, rusts, and fruit rots.
3. PCNB (pentachloronitrobenzene) is a very long-lasting soil and turf fungicide 
sold as Terraclor, PCNB, Brassicol, Pearson's Green Lawn Fungicide, and Fungi- 
clor. It is available as a 10-, 20-, or 40-percent dust, a 75-percent wetta- 
ble powder, a 25-percent emulsifiable concentrate; also, as granules. PCNB 
controls various soil-borne root, stem, and crown rots of flowers, vegetables, 
and ornamentals, clubroot of crucifers, potato scab and scurf, pink rot of 
celery, and damping-off of many plants. PCNB is often mixed with ethazol, 
captan, ferbam, thiram, diazoben, maneb and zinc ion, Polyram, or folpet, and 
applied as a "shot-gun" dust or spray in the seedbed to control root and stem 
rots, damping-off, and other diseases.
Captan-PCNB mixtures are sold as Orthocide Soil Treater X and XW, Terracap, 
Stauffer PCNB, PCNB-Captan 10-10 Dust, Terraclor 20-Captan 10 Dust, Terraclor 
50-Captan 25 Wettable Powder, and PCNB-Captan 25-25 Wettable Powder.
Terraclor Super-X contains 10-percent PCNB and 5-percent ethazol. It controls 
the same range of diseases as PCNB, plus Pythiian, Phytophthora, and other wa­
ter molds.
4. Ethazol (sold as Terrazole, Koban for turf, and Truban for ornamental and 
nursery crops) is a systemic goil, turf, and seed fungicide specific for Py- 
thium, Phytophthora3 Aphanomyces, and other water molds. It is available in 
several wettable-powder and emulsifiable-concentrate formulations often sold 
combined with PCNB and sold as Terraclor Super-X and Terra-Coat.
5. CyclOheximide (Acti-dione) is an antifungal antibiotic that is absorbed 
through plant surfaces and distributed locally within a plant to check or 
eradicate infections. It also protects against other organisms. Acti-dione 
is effective against powdery mildews, cherry leaf spot, certain rusts, and 
several lawn diseases. Various formulations are sold for different purposes 
[Acti-dione PM, WP (Flower Fungicide), RZ, Ferrated, and Acti-dione— Thiram]. 
Actispray comes as a tablet that dissolves in water. Acti-dione is used at 
concentrations as low as one part in one million parts of water. Do not 
overdose.
6. Streptomycin is an antibacterial antibiotic sold commercially for plant use 
as Agrimycin 17, Stauffer Streptomycin, Phytomycin, Ortho Streptomycin Spray, 
Streptomycin Antibiotic Spray Powder, Agri-strep, and Ag-Strep. Streptomycin 
formulations are used to control fire blight of pome fruits, walnut blight, 
bacterial spot of pepper and tomato, bacterial wilts, blights, rots of vari­
ous trees and ornamentals, and blackleg of potato. It may cause severe chlor­
osis of some plants, for example, geranium (Pelargonium). Apply only under 
slow-drying conditions (such as those at night) and before infections occur.
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Do not combine streptomycin with other spray materials. Agri-mycin 100 and 
500 also contain the antibiotic oxytetracycline (Terramycin).
7. Carboxin (Vitavax) and oxycarboxin (Plantvax) are two systemic fungicides, 
that are closely related chemically. Carboxin contains 75 percent 5,6-dihydro 
2-methyl-l,4 oxathiin-3-carboxanilide as the active ingredient. It is effec­
tive against various seed- and soil-borne smuts, some rusts, potato scab, 
Rhizoctonia damping-off of seedlings, and Verticillium wilt of annuals, when 
applied to seeds or the soil at planting time. Carboxin (Vitavax) is often 
combined with another seed or soil fungicides such as maneb, captan, or thiram
Oxycarboxin contains 75 percent 5,6-dihydro-2-methyl-l,4-oxathiin-3-carbox- 
anilide-4-4-dioxide as the active ingredient. It controls a wide range of 
rusts of flowers, trees, shrubs, vegetables, fruits, and turfgrasses when ap­
plied by seed, soil, or foliar treatment. Plantvax is available as a 75- 
percent wettable powder, as a dust, and as a 5-percent liquid.
8. Botran (DCNA) contains 2,6-dichloro-4-nitroaniline as its active ingredient. 
Various dust and wettable-powder formulations are available. It is useful 
as a foliar, fruit, and soil fungicide for stem, crown, root (bulb) rots, and 
gray mold {Botrytis) blights of certain vegetables, fruits, and ornamentals. 
Botram is effective against such soil-borne fungi as Sclerotium, Sclerotinia, 
and Stromatinia. It is used as a postharvest dip or spray for beans, bramble 
fruits, carrots, celery, grapes, strawberries, sweetpotato roots, and stone 
fruits to control Botrytis, Monitinia, Rhizopus, Sclerotinia, and Penicillium. 
Botran is also effective as a cut-flower spray or dip for Botrytis control.
9. Benomyl is a safe, broad-spectrum fungicide that is long-lasting, preventive, 
curative, and systemic. It also suppresses certain mites and nematodes, and 
helps control ozone damage to plants. Benomyl is effective at very low dos­
ages against a wide range of leaf spots and blights; fruit rots; bulb decays 
(corm and tuber); blossom blights; powdery mildews; gray molds (Botrytis); 
Verticillium and Fusarium wilts of annuals; anthracnoses; cherry leaf spot; 
black spot of roses; certain rusts; scab of apple, pear, stone fruits, and 
pecan; common crown and root rots {Rhizoctonia,, Sclerotinia, Fusarium, Cylin- 
drocladium, Phytophthora, Thielaviopsis, and Phymatotrichwn); clubroot of 
crucifers; and a number of important turf diseases (Fusarium blight, Sclero­
tinia dollar spot, Rhizoctonia brown patch, leaf smuts, Fusarium patch, Red 
thread, and Typhula blight). Benomyl also has the ability to prevent certain 
fungi from reproducing, such as those causing apple scab and peanut leaf spot. 
It contains methyl 1-(butylcarbamoyl)-2-benzimidazolecarbamate as the active 
ingredient. Benomyl is available as a 50-percent wettable powder, and is sold 
as duPont "Benlate" Benomyl Fungicide and Tersan 1991 Turf Fungicide (Ben- 
late) , Bonide Benomyl (DuPont New Systemic Fungicide), Science Benomyl Sys­
temic Fungicide, Rockland Benomyl Fungicide, Benomyl Turf Fungicide Granules.
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10. Thiabendazole (TBZ) is a safe, broad-spectrum, systemic fungicide that is 
chemically related to benomyl, useful as a foliar, bulb (corm and tuber), 
seed, and soil application, or for thermal fumigation. TBZ contains 2-(4- 
thiazolyl)-benzimidazole as the active ingredient. It controls practically 
the same range of diseases as benomyl. TBZ is sold as Mertect, Tecto, and 
Tobaz, and is available as a 25- and 60-percent wettable powder, 5- and 10- 
percent dusts, and as a 90-percent thermal dusting tablet for fumigating 
closed greenhouses.
11. Chloroneb (Demosan) is a systemic, seed and soil fungicide containing 1,4- 
dichloro-2,5,dimethoxybenzene. It is available as a 65-percent wettable
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powder, a 10-percent dust, and as 10-percent granules. Chloroneb may be ap­
plied as a seed or in-furrow soil treatment to control pre- and post-emergence 
damping-off (seedling blights) and root rots of ornamentals and vegetables, 
as well as several turfgrass diseases including Pythium blight, Typhula 
blight, and Helminthosporium leaf spots. To broaden its range of activity, 
it will probably be combined with benomyl, maneb, PCNB, captan, or difolatan. 
Chloroneb is sold primarily as Demosan 65-Percent Chloroneb Fungicide and 
Tersan SP Turf Fungicide.
12. Polyram is a general foliar and seed-protectant fungicide containing zinc 
polyethylenethiuram disulfide complex. It is sold as an 80-percent wettable 
powder, as a dust, and in combination with PCNB (Polyram 10 percent-PCNB 10 
percent Dust). Polyram is useful for controlling rusts, sooty molds, downy 
mildews, leaf spots, blotches and blights, anthracnoses, fruit spots and 
rots, and Botrytis blights of vegetables, fruits, trees, and ornamentals.
Its range of effectiveness is similar to those of maneb and zineb. Polyram 
may be useful as a soil fungicide to control damping-off (caused by Pythium, 
Phytophthora, and Rhizoctonia).
13. Difolatan, a fungicide chemically related to captan and folpet (see Table 1), 
is available as a liquid flowable concentrate (Ortho Difolatan 4 Flowable), a 
75-percent seed protectant, and a 7.5-percent dust. It contains cis-N-(l,l, 
2,2-tetrachloroethyl)-thio-4-cyclohexene-l,2-dicarboximide as its active in­
gredient. It is a persistent, long-lasting foliar fungicide that controls 
downy mildews, leaf spots, blights, blossom blights, fruit rots, cherry leaf 
spot, brown rot of stone fruits, anthracnoses, and gray-mold (Botrytis) on 
vegetables, fruits, turfgrasses, and ornamentals— flowers, trees, and shrubs. 
Difolatan may also be used as a seed or soil treatment, with or without an 
insecticide such as diazinon, to control seed decay and damping-off.
14. Diazoben (Dexon) is a seed, turf, and soil fungicide containing p-dimethyl- 
aminobenzenediazo sodium sulfonate as its active ingredient. It is avail­
able as a 35- or 70-percent wettable powder; also, as granules. It controls 
seed rot, damping-off, stem and root rots of many ornamentals, vegetables, 
fruits, and lawngrasses caused by water molds (Pythium, Aphanomyces, Phyto­
phthora]). Dexon is also sold in combination with PCNB and Dyrene, and may 
be applied as a soil drench, soil spray treatment, or as a dry soil mix.
Dexon should be applied -Immediately after mixing, since exposure to light 
results in a loss of fungicidal activity. Do not apply to ornamentals 
being propagated from cuttings until the root systems are established. Dex­
on may persist in the soil for many months.
15. Lawn fungicides are usually formulated as a multipurpose mixture that will 
control a number of lawn and turf diseases. The more widely available prod­
ucts are Ortho Lawn and Turf Fungicide, Dyrene Turf Fungicide, Pro Turf Fun­
gicide, Cleary's -3336, Daconil 2787, Kromad, Fore, Tersan LSR, Tersan 1991 
Turf Fungicide (Benlate), and Acti-dione/Thiram. More specific turf fungi­
cides often contain cadmium (Cadminate, Twin Light Granular Lawn Fungicide, 
Aceto Cadet Liquid Cadmium Fungicide, Cleary's Granular Turf Fungicide, Cad­
dy, Cadtrete, Fungi-Not, Vi-Cad), zineb, captan, TBZ, folpet, etc.
16. Soil fumigants are usually applied to the soil several weeks before planting. 
These chemicals generally break down in the soil to release a toxic gas that 
kills fungi, as well as bacteria, nematodes, weed seeds, insects, and other 
animal life in the soil. Certain fumigants move through the soil slowly and
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require only a water "seal" after application. Other fast-acting compounds 
must be confined with a tarp or other covering to retain the fumes.
The most useful fumigants to control the fungi that cause wilts, damping-off, 
root and crown rots, and other diseases, include chloropicrin or tear gas 
(Larvacide, Picfume, Great Lakes Chlor-O-Pic, Tri-clor, and so on); methyl 
bromide [Brozone, Pano-Fume, Weedfume, Dowfume MC-2 and MC-33, Edco MBX, 
Pano-Brome, Trizone, Bed Fume, Kolker Methyl Bromide, Profume, Meth-O-Gas, 
Brom-O-Gas, Brom-O-Sol, Nemaster, Pestmaster Soil Fumigant, and the like];
SMDC [Stauffer Vapam Soil Fumigant]; DMTT [Mylone, Soil Fumigant M, Barber 
Preplant 50-D, Miller Mico-Fume 25-D, and Mylone Soil Care (Dazomet)]; MIT 
[Vorlex Soil Fumigant and Vorlex 201]; and Bedrench, a mixture of allyl 
alcohol and EDB.
All of these materials should be used strictly according to the manufacturer's 
recommendations. Observe all safety precautions listed on the label. For a 
full discussion of soil treatment methods and fumigants, see Illinois Exten­
sion Circular 893 (revised), Soil Disinfestation, Methods_, and Materials avail­
able from the Office of Agricultural Publications, 123 Mumford Hall, Urbana, 
Illinois 61801, or from your county Extension Office.
17. Soil fungicides are applied as dusts, soil drenches, or granules. Such fun­
gicides control damping-off, seedling blights, root rots, wilts, and other 
diseases. A number of these fungicides have already been mentioned, e.g., 
captan, benomyl, Botran, chloroneb, chlorothalonil, Diazoben, difolatan, 
thiabendazole, PCNB, thiram, zineb, ziram, and carboxin. Other chemicals 
applied to the soil are the systemic oxyquinoline materials (Fulex A-D-0, 
Bioquin 700, Chinosol, Natriphene, Wilson's Anti-Damp, and Sunox), Dithane, 
A-40, and folpet. Use these chemicals according to the manufacturer's in­
structions .
18. Thiophanate-methyl compounds (sold as Topsin M, Fungo, Chipco Spot Kleen,
Zyban and U-39,746 Turf Fungicide) is a safe, preventive, curative, and 
systemic fungicide for use on turf and as a foliar spray to control pow­
dery and downy mildews, Botrytis blights, numerous leaf and fruit spots, 
scabs and rots of ornamentals, fruit crops, and turfgrasses. Controls many 
of the same diseases as the closely related benomyl and TBZ. Zyban is used 
as a foliar spray, soil drench, or dry soil mix to control soil-borne fungi 
of bedding, foliage, and container-grown plants.
19. Miscellaneous fungicides include a large number of fungicides that have lim­
ited uses at present. Some of these are Amoban, Auragreen, Morestan, bina- 
pacryl (Morocide, Acricid) Brestan 60, Chem-O-Bam, chloronil (Spergon), Par- 
non, dichlone (Phygon), Dessin, CM-19, Crag Glyodin, Mildew King, Miller 658 
Fungicide, Niacide A and M, Dowcide A and B, Du-Ter, Elgetol, Harven, piper- 
alin (Pifron), Bacticin, Isoback 20, nabam (sold as Chem-Bam, Dithane D-14, 
Nabam 22, Nabam Liquid Fungicide, Parzate Liquid Nabam Fungicide, Ortho 
Nabam Liquid Spray, and Spring-Bak), Tutane, Thynon W-75, Banrot, Glyodex (a 
mixture of glyodin and dodine), Polytrap, Omazene, and the like.
Fungicide Recommendations
Suggestions and recommendations about fungicides for use in Illinois are given
in the following publications:
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A . FRUIT
Pest Control in Commercial Fruit Plantings, Illinois Circular 1073 (revised, 
1973), plus Supplements A and B.
Fruit Leaflet No. 1: Strawberries— Spray and Dust Guide (revised, 1973).
Home Orchard Pest Control3 Illinois Circular 1001.
Growing Small Fruits in the Home Garden, Illinois Circular 935.
B. VEGETABLES
"Vegetable Seed Treatment," Report on Plant Diseases No. 915 (revised).
"Damping-Off and Seedling Blights of Vegetables," Report on Plant Diseases 
No. 916 (revised).
Vegetable Diseases, Illinois Circular 802 (revised).
Illinois Vegetable Garden Guide, Illinois Circular 882 (revised yearly).
Tomato Diseases and Insect Pests, Illinois Circular 912 (revised).
Suggested Fungicide Guide for Commercial Vegetable Growers, Illinois Circu­
lar 999 (revised yearly).
C. FIELD CROPS
"Fungicide Seed Treatment for Small Grains," Report on Plant Diseases No.
1001 (revised).
D. LAWN AND TURFGRASSES
Lawn Diseases in the Midwest, North-Central Regional Extension Publication 
No. 12 (1972 revision), and Illinois Extension Circular 1076, Turfgrass 
Pest Control.
E. TREES AND SHRUBS
Illinois Trees: Their Diseases, Illinois Natural History Survey Circular
No. 46 (third printing).
The Illinois circulars and the North-Central regional publication are available 
from the Office of Agricultural Publications, 123 Mumford Hall, Urbana, Illinois 
61801. Copies of the Reports on Plant Diseases are available from the Department 
of Plant Pathology, 218 Mumford Hall, Urbana. For the Natural History circular, 
contact the Illinois Natural History Survey, Publications Office, 189 Natural 
Resources Building, Urbana.
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No. 1000 
(Revised)
THE SAFE USE AND TOXICITY OF 
FUNGICIDES, BACTERICIDES, AND NEMATICIDES
Malcolm C. Shurtleff and Barry J. Jacobs
More than $200 million was spent on pesticides (insecticides, fungicides, nema- 
ticides, and herbicides) in the 1973 growing season. About 7 percent was spent 
for fungicides, representing a considerable cost to control plant diseases. But 
we also derive many benefits from the use of pesticides. For example: (1) Peach 
growers can expect $23 in return for every $1 invested in fungicides; (2) one 
farmer in the Corn Belt provides food for 100 other persons, and; (3) American 
housewives now spend only 18 percent of their family's disposable income to pur­
chase food, the lowest of any country in the world. It is our responsibility, 
therefore, to understand and use all pesticides wisely.
The Environmental Protection Agency (EPA) sets the maximum tolerances (residues 
in parts per million, or ppm) that a food may contain of a particular pesticide 
and be legally sold or transported in interstate commerce. The EPA registers 
the uses, rates, methods, and timing of application of chemicals on specific 
crops. These are indicated on currently registered package labels and in many 
pest control guides.
The major purposes of this leaflet are to describe proper methods for safe use 
of these materials by all persons concerned, and to consider the "toxicity" of 
disease control chemicals now being used in Illinois.
SELECTING A CHEMICAL TO CONTROL PLANT DISEASE
Part of the safe use of chemicals for disease control includes being able to an­
swer the following questions regarding effectiveness and possible hazards:
Has the causal fungus, bacterium or nematode been identified?
Does it cause a serious plant disease?
Can other control measures be used (such as a change in cultural practices, 
biological control, or the use of resistant varieties)?
Where is the pathogen most active (greenhouse or field; plant parts affect­
ed)?
How toxic to humans are the suggested chemicals?
Will there be drift or possible side effects (such as injuring or killing 
nearby plants, bees, other beneficial insects, or wildlife)?
Will the chemical leave a toxic residue?
Are there any special health hazards to the applicator?
1/ Extension Plant Pathologists, Department of Plant Pathology, University of Il­
linois at Urbana-Champaign.
335
THE CHEMICAL PACKAGE LABEL
Regardless of the chemical used, particular attention must be given to the pack­
age label. Look for: (1) warnings (POISON, DANGER, KEEP OUT OF REACH OF CHIL­
DREN), (2) directions for use (dosage, time, and method of application), (3) crops 
to be treated, (4) contents of the package, (5) how to mix it, and (6) where and 
how to store or dispose of any left over material.
TOXICITY RATINGS FOR PLANT DISEASE CONTROL CHEMICALS
Certain terms need to be understood:
Pesticide— any substance or mixture of substances intended to prevent, destroy, 
repel or mitigate pests, including fungi, bacteria, nematodes, insects or weeds.
Toxicity— the inherent capacity of a substance to produce injury or death in an­
imals or humans.
Hazard— likelihood that a chemical will cause harm when used as directed. It 
will depend upon the toxicity of the chemical and the length of time or form of 
exposure to the chemical. Reduction of either factor will, of course, reduce 
the hazard.
LD/50 (Lethal Dose)— the dosage or concentration of a chemical that will kill 
approximately 50 percent of the test animals in a certain length of time.
Acute oral LD/50— the dosage of chemical fed in one dose (in aqueous solution) 
necessary to kill 50 percent of the test animals. This is expressed as milli­
grams per kilogram (mg/kg) of body weight of the test amimal.
Dermal LD/50— the amount of chemical applied to the skin for a period of 24 hours 
able to cause death in 50 percent of the test animals, or when LD/50 is not 
available, the measurable skin reaction.
LC/50 (Lethal Concentration)— the air concentration that will kill 50 percent of 
the animals inhaling (breathing) the air mixture for 24 hours. It is normally 
expressed as parts per million (ppm). This test may also be applied to fish.
Phytotoxicity— the ability of a chemical to injure or kill the plant to which it 
is applied.
Information about chemical toxicity to humans has been obtained from accidental 
exposures to harmful levels of chemicals, from suicides, and indirectly from 
tests on mice, rats, guinea pigs, poultry, dogs, and monkeys. The results are 
affected by sex, diet, and general health of the test animal. Extrapolation of 
the chemical’s possible effect on humans should be done with caution. Many peo­
ple may be allergic to a chemical that is nontoxic to most persons.
Table 1 lists toxicity classes of fungicides, nematicides, insecticides, herbi­
cides, and other pesticides. Note the special signals. These are required by 
law to be plainly visible on all package labels.
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Table 1. Pesticide Toxicity Classes and the Amount of Substance Effective by 
Different Routes of Absorption!J
Commonly used Routes of Absorption
term (toxicity LD/50-single LD/50-single Probable lethal oral
class or rating) oral dose, rats dermal dose, rabbits dose, man (signal word)
mg/kg mg/kg
Extremely toxic i i b/1 or less— 20 or less , c/A taste, a grain-
(1) (POISON-DANGER)
Highly toxic 1-50 20-200 A pinch, 1 teaspoon
(2) (P0IS0N-DANGER)£/
Moderately toxic 50-500 200-1,000 1 teaspoon-2 tablespoons
(3) (WARNING)
Slightly toxic 500-5,000 1,000-2,000 1 ounce- 1 pint
(A) (CAUTION)
Practically non- 5,000-15,000 2,000-20,000 1 pint- 1 quart
toxic (5) (NONE)
Relatively harm- 15,000+ 20,000+ Greater than 1 quart
less (6) (NONE)
aJ Modified after Bailey, J.B., and J.E. Swift. 1968 . Pesticide Information and
Safety Manual. * University of California Press. Berkeley.
hj Of the pure, undiluted compound.
cj Any compound having the signal words POISON-DANGER must also have the skull 
and crossbones symbol on the package label.
Note: 1 kilogram (kg)=2.2 pounds (lb) 28.3 grams (gr)=l ounce (oz.)
1000 milligram (mg)=l gram (gm)
In Appendix I, plant disease control chemicals are listed on the basis of their 
toxicity. They can be checked against Table 1 for class and warning signals.
To translate the amount of LD/50 into the number of ounces that would be fatal 
to 50 percent of a group of men whose weight averaged 180 pounds, multiply the 
"mg/kg" by 0.003 to get ounces per 180 pounds.
Since LD/50 depends upon body weight, a child’s body requires less chemical and 
a heavier adult requires more chemical to have a toxic effect. LD/50 also is 
proportional to the percent of active ingredient. A material only 50 percent 
active requires twice as much to produce a toxic effect as 100 percent pure ma­
terial.
The lower the LD/50 value, the greater the toxicity. A common standard for com­
parison is aspirin, which has an LD/50 of 1,200 mg/kg and is considered slightly 
toxic.
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SAFETY TIPS FOR SPECIFIC USES
Here are a few minimum precautions applicable to certain persons and situations. 
If you are a supervisor or foreman, you need to be thoroughly familiar with all 
of them.
General
When in doubt, consult an authority on problems of plant disease control.
Read the package label carefully, even the small print.
P l a n  a h e a d .
Check and calibrate your equipment.
Check gloves, masks, and other protective clothing for holes and cleanliness 
before each use.
Wash yourself, your clothing, and your equipment thoroughly after each applica­
tion.
Keep others away from the treated area until it is safe to enter.
Cover or remove food, feed, and water containers in the vicinity.
Pilots (aerial application)
Plane engines should remain off while filling chemical tanks.
Do not fly through the drift of an application.
W e a r  t h e  p r o p e r  h e l m e t  a n d  r e s p i r a t o r .
Refuse to fly if the conditions are not "just right."
Do not spray or dust over the flagman.
Ground crew (aerial application)
Clean and cover hoppers when loading is complete.
Change clothing after washing aircraft and other contaminated equipment.
Keep a record of what is being applied in case of emergency.
Flagman (aerial application)
Avoid as much spray or dust as possible.
Wear protective garments.
Never turn your back on an approaching airplane.
Ground applicators
Have two people working together if highly toxic materials are being mixed in the 
field.
Stay out of (1) the drift and (2) drip line of sprayed trees.
Storage fumigators
Warn all persons in the area and post signs.
Aerate fumigated goods and spaces before handling or reentry.
U s e  p r o p e r  d e t e c t o r  e q u i p m e n t .
Greenhouse operators
Use the most effective but least toxic materials available.
P o s t  w a r n i n g  s i g n s .
Avoid contact with treated plants and other treated surfaces.
Label and keep separate equipment for fumigation and spraying.
Household and garden
For food gardens use nonpersistent materials.
Never deviate from package directions.
Keep materials out of the reach of children, irresponsible adults, and pets.
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K e e p  a e r o s o l  s p r a y s  a w a y  f r o m  l i g h t e d  f i r e s  a n d  e l e c t r i c a l  o u t l e t s .
C o v e r  b i r d  b a t h s ,  f i s h  p o n d s ,  w e l l s ,  a n d  p i c n i c  t a b l e s  d u r i n g  a p p l i c a t i o n  to 
a v o i d  c o n t a m i n a t i o n .
Cities and municipalities
Give advance notice and explanation of pesticide application through the press, 
radio or television.
Have a legitimate reason for spraying.
Mixing chemicals
Do not mix a "home brew" unless absolutely sure the chemicals are compatible.
(See Report on Plant Disease 1004- Problems in Mixing Pesticides.)
Pour liquids, powders, and dusts slowly to avoid splashing and spilling.. Wear 
a mask especially when pouring dusts.
B e  a w a r e  t h a t  s o m e  c h e m i c a l s ,  w h e n  c o m b i n e d ,  h a v e  i n c r e a s e d  t o x i c i t y  ( p o t e n t i a ­
t i o n )  .
Disposal of containers and materials
Rinse containers several times when empty. Pour on a gravel drive or on to a 
waste soil area away from wells.
Keep empty containers locked up and do not use for anything else until they are 
disposed of safely.
Do not puncture aerosol cans or place in fires.
Never burn bags or metal cans that can release fumes into the air. Bury them 
18 inches below the soil in an isolated location.
For your own protection3 keep a record of plant disease control chemicals used 
and the methods of handling.
ENTRY OF CHEMICALS INTO THE HUMAN BODY
Chemicals enter humans through (1) skin contact and absorption (dermal), 
(2) breathing the vapors, fumes, or dusts (inhalation), and (3) eating or drink­
ing (oral). The contact hazard will depend upon the type of material and the 
method of application in actual use. Generally, powders and dusts are not as 
readily absorbed by the skin as are liquid preparations. Observe safe waiting 
periods after each application to avoid unnecessary contact with chemicals. Any 
chemical, if ingested in sufficient amounts, can be toxic enough to kill mammals.
EFFECTS OF DISEASE CONTROL CHEMICALS ON HUMANS
All persons using plant disease control chemicals should be familiar with the 
symptoms of poisoning and be alert to these symptoms in themselves and their co­
workers both during and after application.
D O  N O T  D I A G N O S E  Y O U R S E L F .  C h e c k  w i t h  a q u a l i f i e d  p h y s i c i a n  a t  y o u r  n e a r e s t  P o i ­
s o n  C o n t r o l  C e n t e r .  T h e s e  s y m p t o m s  a r e  o f t e n  p r o d u c e d  d u r i n g  t r u e  i l l n e s s  a n d  
m a y  n o t  n e c e s s a r i l y  r e f l e c t  p o i s o n i n g .  N o t  a l l  p e s t i c i d e s  p r o d u c e  a l l  o f  t h e  
s y m p t o m s  l i s t e d .
T h e  f o l l o w i n g  s y m p t o m s  o f  p o i s o n i n g  m a y  a p p e a r :  
e y e s  w a t e r i n g  e x c e s s i v e l y  ( l a c r i m a t i o n )  
s t o m a c h  c r a m p s  
d i z z i n e s s  ( v e r t i g o )  
v o m i t i n g
excessive sweating
pupils of the eye reduced in size (miosis) 
rapid heart beat (tachycardia)
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muscle tremors or convulsions 
extreme nervousness
mental confusion, lack of coordination
uncontrolled drooling or watering at the mouth (salivation) 
severe burns of the skin
loss of ability to use muscles (paralysis) 
difficulty in breathing (dyspnea) 
unconsciousness (coma)
FIRST AID FOR CHEMICAL (PESTICIDE) POISONING 
In all cases
1. Stop exposure to the poison.
2. Give artificial respiration if breathing has stopped or is labored.
3. Call a physician immediately and show him the container or label. If you do 
not have either, save a sample of the vomit.
Poison on skin
1. Drench skin and clothing with water.
2. Remove clothing,
3. Cleanse skin and hair with soap and water thoroughly and as quickly as possi­
ble.
Poison in eye
1. Hold the eyelid open, wash eye with a gentle stream of clean running water in 
large amounts.
2. Continue for 15 minutes or more.
3. Don’t treat the eye with commercially available eye medicines that might ag­
gravate the injury.
Inhaled poisons (dusts, vapors, gases)
1. If the victim is in an enclosed area, do not go in after him without proper 
respirator equipment.
2. Carry patient to fresh air immediately.
3. Loosen all tight-fitting clothing.
4. Open all doors and windows.
5. Prevent chilling (but do not overheat) and keep the person as quiet as possi­
ble.
6. If convulsing, protect victim from injury to himself.
7. Do not give alcohol in any form.
Swallowed poisons
1. Do NOT induce vomiting if:
a. patient is unconscious or convulsing.
b. patient has swallowed petroleum products (kerosene, gasoline, or lighter 
fluid).
c. patient has swallowed corrosive poisons (acids or alkali).
Note: For ACIDS- Have victim drink milk, water, or milk of magnesia (1 ta­
blespoon to 1 cup).
For ALKALI- Have victim drink milk or water; for patients 1-5 years 
old, 1-2 cups; for patients 5 years or older, up to 
1 quart of liquid to dilute the poison.
2. If it is necessary to induce vomiting:
a. get the victim to a hospital first, if possible where they have the 
proper stomach-pumping equipment.
b. otherwise, place your finger at the back of the victim’s mouth or use 
an emetic (2 tablespoons of salt in a glass of warm water).
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Chemical burns of the skin
1. Wash the area with large amounts of water.
2. Remove contaminated clothing.
3. Cover the area immediately with clean, loosely fitting clothing.
4. Avoid the use of ointments, greases, powders or other drugs on the burned 
area.
5. Treat for shock by keeping the patient flat with his feet slightly raised. 
Keep him warm. Give reassurance until a physician arrives.
There are many antidotes for chemical poisoning available. They can be pre­
scribed only by a doctor. Clean water or milk can be extremely valuable until 
specific antidotes are given.
APPENDIX I
Fungicides and other plant disease control chemicals are listed with their 
LD/50's, potential skin reaction of humans, and potential lethal dose for an av­
erage 180-pound man. Refer to Table 1 for a comparison of toxicity classes. This 
list does not constitute a recommendation of any chemical by the University of 
Illinois. LD/50’s and potential hazard information were supplied by chemical 
companies that manufacture the products.
Chemical (grouped on the basis of 
LD/50) ....
LD/50 (rats), 
acute oral, 
mg/kg
Potential
skin
reaction
Potential 
lethal dose for 
180-lb. man
Less than 100
Chloropicrin (tear gas, Larvacide 
Picfume, Tri-clor, Chlor-O-Pic) 0.8/liter Severe 0.1 mg./kg. in air
Cycloheximide (Acti-dione) 1.8-2.5 Severe 0.05-.075 oz.
Diazoben (Dexon) 60 Mild .18 oz.
Dinitrocresol (Elgetol) 30-60 Severe 0.09-.195 oz.
Mercury, Organic (PMA, TAG, Pura- 
tized, Morsodren, Liquiphene) 30 Severe 0.09 oz.
100-500
Copper naphthenate (wood 
preservative) 457
Dibromochloropropane (DBCP, 
Fumazone, Nemagon) 172
Severe 
to mild 1 mg./kg. in air
Dichloropropenes (D-D, Telone, 
Vidden-D, Nemafume, OMA-D) 140-500 Severe 1 mg./kg. in air
Ethylene dibromide (EDB, Soil-Fume, 
Dow-Fume W-40, W-85) 117-146 Severe 0.438 oz.
Methyl bromide (Dowfume MC-2, Pano- 
Brome, Brozone, Trizone, Picride) Severe 2,000 mg./kg. in air
Mercury, Inorganic (mercuric chlor­
ide, corrosive sublimate) 100-210 Severe 0.3-.63 oz.
MIT (Vorlex, Vorlex 201) 305 Severe 0.915 oz.
Nabam (Dithane D-14, Parzate Liquid) 395 Mild 0.2 oz.
PCNB (Terraclor) 200-12,000 Mild 0.6-36 oz.
500-5, 000 
Bacticin 4,600 Mild 14 oz.
Chloranil (Spergon) 4,000 Mild 12 oz.
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500-5,000 (cont'd.)
Copper, fixed 
Dichlone (Phygon)
Dinocap (Karathane)
Diphenyl (phenyl benzene)
DMTT (Mylone, Soil Fumigant M)
Dodine (Cyprex)
Dyrene
Ethazol (Terrazole, Koban, Truban)
Formaldehyde
Glyodin
Niacide M
Plantvax (oxycarboxin)
SMDC (Vapam Soil Fumigant)
Thiram (Arasan, Thiram, Thylate, 
Spotrete, Vancide TM-95)
Vitavax (carboxin)
Ziram (Zerlate Ziram Fungicide, 
Karbam White, ZC Spray or Dust)
5,000-15,000
Benomyl (Benlate, Tersan 1991)
Botran (DCNA)
Captan (Orthocide)
Chloroneb (Demosan, Tersan SP) 
Chlorothalonil (Daconil 2787, Bravo, 
Exotherm Termil, Termil)
Copper (bordeaux mixture, blue 
vitriol, and hydrated lime) 
Copper-8-quinolinolate (wood 
preservative)
Copper-zinc-chromate complex 
(Miller 658)
Difolatan
Ferbam (Fermate Ferbam Fungicide, 
Carbamate, Karbam B l a c k ,  Ferbam) 
Folpet (Phaltan)
Household bleach (Clorox, Purex, 
Saniclor)
Lime, spray or hydrated 
Lime-sulfur
Maneb (Dithane M-22 and M-45, Fore, 
Manzate, Tersan LSR, Maneb)
Parnon (parinol)
Polyram
Streptomycin (Agrimycin, Ag-Strep, 
Agri-Strep, Phytomycin)
Sulfur, wettable and dust 
Zineb (Dithane Z-78, Zineb)
3,000-6,000
None to 
mild 9-18 oz.
1,300-2,250 Mild 3.9-6.8 oz
980
Mild to 
light 2.94 oz.
3,280 • • * 9.84 oz.
500-650
Light to 
none 1.5 oz.
750-2,000 Mild 2.5-4 oz.
2,710 Mild 8.13 oz.
2,000 • • • 6 oz.
800 Mild 2.4 oz.
3,170-5,770 ... 9-17.3 oz.
1,500 ... . • ,
2,000 ... 6 oz.
800-820 Severe 2.4 oz.
780
None to 
severe 2.3 oz.
3,200 ... 9.6 oz.
1,400
None to 
severe 4.2 oz.
9,590
Light to 
none 28.8 oz.
4,000-10,000 Light 12 oz.
9,000-15,000
Light to 
none 32 oz.
11,000 . .. 33 oz.
10,000 Mild 30 oz.
... Mild 50-500 mg.
... None Very large
6,160 Light 18.5 oz.
6,200
Mild to 
severe 18.6 oz.
17,000 Mild 51 oz.
10,000 Mild 30 oz.
Mild to 
severe
7,340 Mild ...
... Mild ...
6,750-7,500 Mild 20-22 oz.
... Mild ...
6,400 . .. 19.2 oz.
9,000 Allergic? 27 oz.
17,000+ None over 50 oz
5,200 Mild 16 oz.
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FUNGICIDE SEED TREATMENTS FOR SMALL GRAINS
Malcolm C. Shurtleff and T.H. Bowyer 
VALUE OF FUNGICIDE SEED TREATMENT
Seed treatment is cheap crop insurance for improved stands, better grain quality, 
and bigger yields. Chemical seed treatment is especially valuable during cold, 
wet weather. The main reason for treating seed is to control the smut fungi that 
infect seedling plants. Loose and covered smuts of oats, covered and semi-loose 
(black) smuts of barley, and stinking smut (bunt or covered) can be controlled by 
chemical seed treatment. Since smuts destroy the kernel, control will directly 
reduce the loss in grain yields and in the case of bunt, will increase quality.
Loose smuts of wheat and barley can be controlled in foundation or registered seed 
by using the systemic fungicide Vitavax. This agent stops fungus growth by moving 
to its location deep within the seed. Vitavax has not been approved by federal 
agencies for use on seed where the crop is to be used for food, feed, or oil.
A secondary benefit of treatment is the protection of germinating seed and young 
seedlings, from attack by the soil-borne organisms (fungi and bacteria) that cause 
seed decay and seedling blights (damping-off). These organisms are present in all 
soils, and many are carried on the surface of seeds. The benefits of treatment are 
increased stands of vigorous plants and higher yields.
In addition, seed treatment is effective in controlling the seed-borne organisms 
of all small grains caused by the scab fungus; seed-borne root rots; and stripe, 
net blotch, and spot blotch of barley.
TYPES OF SEED TREATMENT
Seed treatment can be accomplished by using a fungicide formulation in the form of 
a dust, wettable powder, or liquid. The fungicide may be applied as a dust using 
a rotary, barrel, or oil-drum treater; as a wettable powder, in a uniform suspen­
sion called a slurry. The slurry is usually applied to the seed in a commercial 
mist sprayer as a fine adhering spray. The seed absorbs less than one percent of 
its weight in water and requires no drying. Used in liquid form, the fungicide is 
applied in a drill- or planter-box treatment. This involves mixing or stirring 
the chemical and seed together just before planting. It is usually best to custom- 
treat at elevators, seed and feed houses, or seed processors after the seed is 
cleaned. Proper cleaning removes weed seeds, light shriveled kernels, smut parti­
cles and balls, chaff, and other undesirable impurities.
Fungicides suggested as seed treatments for use in Illinois are listed in Table 1. 
GENERAL PRECAUTIONS
l. Read and follow the manufacturer's directions and precautions on the label when
handling or using seed. These are printed to protect YOJJ. Underdosage will 
result in poor disease control. Overdosage may cause some injury to the seed.
If Extension Plant Pathologist and graduate assistant in Plant Pathology Extension, 
respectively, University of Illinois at Urhana-Champaign.
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2. The seed must be of good quality and should be cleaned before treating.
3. All seed treatment materials are harmful if swallowed and may irritate the skin 
and mucous membranes. Mark treated seed carefully. Do not use treated seed for 
feed, food, or oil purposes, even after it has been stored for months or years. 
Make sure bins, wagons, or other containers used for treated seed are thorough­
ly cleaned before using for other purposes. ALL TREATED SMALL GRAIN SEED MUST 
BE PROMINENTLY COLORED TO AVOID MIXTURE WITH FOOD OR FEED (FDA, November 4, 
1964). Treated seed left over after planting may be held and planted the fol­
lowing year if it is not over-treated and if it is properly stored in a dry, 
well-ventilated location (not in a closed, airtight container) and away from 
feed and foodstuffs. The moisture content of the seed should be kept below 14 
percent. It is good practice to have a germination test madeonaZZ holdover seed.
4. Avoid inhaling dusts, fumes, vapors, or spray mist when treating. An exhaust 
system connected to the treater and bagger is highly desirable for safety and 
comfort. Always treat the seed in a well-ventilated place or outdoors. Wear 
fresh clothing daily. Keep the seed-treatment container tightly closed, except 
when removing the contents.
5. When applying dusts, use an approved respirator or dust mask over your nose and 
mouth. Change the mask filters frequently. Wear an apron, and work with rolled- 
down sleeves and trouser legs. Wear gloves to cover the hands and wrists. Avoid 
getting any of the material on your skin. This may cause irritation. In case 
of contact, wash the skin with plenty of soap and water. Wash hands frequently. 
Dry the skin thoroughly.
6. Store unused chemicals in wel1-labeled, closed containers in a locked cabinet 
or room out of the reach of children, irresponsible people, or pets.
IF YOU ARE NOT ABLE OR WILLING TO FOLLOW ALL OF THESE PRECAUTIONS, HAVE YOUR SEED
TREATED BY A COMMERCIAL OPERATOR.
Table 1. Suggested Seed Treatment Chemicals for Wheat, Oats, Barley, and Rye
Material _ a/ Rate—
Registered
for Formulation
Method of 
application
Captan 80 W,0,B,R-/ wp-/ Slurry
Captan-Maneb (10-35) W,0,B,R WP pb4./
Captan-Maneb (30-30) W,0,B,R WP Slurry, dust, PB
Captan-Maneb (37.5-37.5) W,0,B,R WP Slurry, dust, PB
Maneb 50 or 80 W,0,B,R WP Slurry, dust, PB
Captan + HCB (20-20) W,0,B,R WP PB, dust
Captan + HCB (40-40) W,0,B,R WP Slurry, dust
Captan + HCB + Maneb (20-20-15) W,0,B,R WP PB, dust
PCNB + Terrazole (23.2-5.8) W, B,0 WP, L Slurry, dust
Thiram 50 or 75 W, B, R WP Slurry, dust
Vitavax®/ + Thiram (37.5-37.5) W, B WP Slurry, dust
a/ Follow label instructions determining the rate of application, 
b/ W = wheat, 0 = oats, B = barley, R = rye. 
c/ WP = wettable powder or dust, L = liquid. 
df PB = drill or planter box.
e/ Cleared for use only on registered and foundation seed (seed grown for seed).
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Fungicide Guide for 
COMMERCIAL 
VEGETABLE GROWERS
V e g e ta b le  fungicide tolerances and intervals approved 
by the Food and D rug A dm inistration and  the Environ­
m ental Protection Agency as of O ctober 1, 1973 are 
presented in this publication. T h e  tables on pages 2 and 
3 give the tolerances in parts per million (ppm ) and the 
num ber of days between the last application  a t norm al 
ra te  and the harvest or they give the date  of last app lica­
tion tha t will keep residues w ithin tolerances set by the 
FDA.
T h e  listing of a  chem ical for a crop does not neces­
sarily constitute recom m endation for control of a  disease 
on th a t crop by the Illinois Cooperative Extension Ser­
vice o r the A gricultural E xperim ent Station. Specific 
recom m endations are  given on pages 4  to 7 .
In  some instances a  tolerance (ppm ) has been set 
bu t a  definite interval has no t been established. T he 
absence of an  interval does not necessarily m ean tha t the 
fungicide may not be used on tha t crop. Use of the 
fungicide would require such restrictions as “do not 
apply after first blooms appear” or “do no t apply after 
edible parts form .”
In  a  few cases the interval and  dosage have been 
established, bu t the allowable ppm  residue has not been
determ ined. H ere again this does not m ean th a t the 
fungicide may not be used on th a t crop. I t  does m ean, 
however, tha t un til a tolerance is established it m ust be 
considered to be zero. Zero tolerances are reviewed each 
year. Some are cancelled as the m anufacturer supplies 
the EPA  w ith additional data.
Growers m ust follow a disease control program  tha t 
will assure the production  of vegetables w ith no excessive 
fungicide residues. Vegetables m arketed w ith residues 
exceeding FD A  tolerances m ay be injurious to con­
sumers, may be confiscated, and  m ay cause the grower 
to be brought to court.
Growers have nothing to fear from  the law  so long as 
they use fungicides and  other pesticides according to the 
curren t label only on the crops specified, in the amounts 
specified, and a t the times specified. T h e  safe grower 
keeps a  record of the products and  trade names used, 
the percentage of active ingredients, dilutions, rates of 
application per acre, and dates of application. T he 
record sheet provided on page 8  is a convenient place to 
keep such inform ation.
This circular will be revised each year. Be sure you 
have the most up-to-date copy.
Prepared by M alcolm  C. Shurtleff and Barry Jacobsen, Department of Plant Pathology
llllllllllllllllllllIIIIIIIIIIIlllllllllM
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
Urbana, Illinois Circular 999 November, 1973
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture. 
JOHN B. CLAAR, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.
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FUNGICIDE USES FOR VEGETABLES, APPROVED BY THE EPA, OCTOBER 1, 1973* ”
Crop
Amobam, 
4-25 ppm, Z, 
7-45 ppm, M
„  Chloro- aptan ) thalonil, (Secppmbelow) 0 M 5 p p m
Folpet, 
15-50 ppm
Maneb, 
4-10 ppm
Maneb & Zn ion0 
(See ppm below)
Zineb, 
4-25 ppm
Ziram, 
7 ppm
Asparagus root dip Ad (0 ppm), A Ad, ph
Beans (dry, lima, (7-Z, 4-M )e (25 ppm), pp, 0e 7, B (snap 0e, 4 (snap 7, D 4(snap)
snap)
Beet, garden
(0 dry bean)
(2 ppm-root, 100
only) and string)
7(tops) 7(tops)
Broccoli
ppm-greens), 0 , pp 
(7-Z, 3-M-wash) (2 ppm), pp 0 e 3 or trim 7
Brussels sprouts (7-Z, 0-M) (2 ppm), pp 0
and wash 
0 7
Cabbage (7-Z, M) (2 ppm), pp 0 7 7 7
Cantaloupe (5-Z, M) (25 ppm), 0, phd, 0 (17 ppm), 0 (4 ppm), 5 (0 ppm in edible (4 ppm), 5 0
(muskmelon)
Carrot (7-Z, 0-M)
PP
(2 ppm), 0 0 0
parts), 5e
(2 ppm) 7, B (tops) 7(tops) 7 (tops)
Cauliflower (7-Z, M) (2 ppm), pp 0 0 7 7
Celery (14-Z, M) strip (50 ppm), 0. pb 7 (50 ppm), 7 (5 ppm) strip (5 ppm), 14 (5 ppm) 0 (strip
Chinese cabbage
and wash and wash, 14 strip and and wash) 
wash, 14
7 . .
Corn, sweet and pop (0-Z, M), B (2 ppm-no husks), 14, Bf 0, B(cob (15 ppm), 7 (0.1 ppm)
Cucumber
10, B, pp
(5-Z, M) (25 ppm), 0, ph, pp 0 (15 ppm), 0
and kernels) 
(4 ppm), 5 (4 ppm), 5
40, B, D 
(4 ppm), 5 0
Eggplant ..  (25 ppm), 0, ph, pb 0 0 0
Endive, escarole (10-Z, M) 10 and wash (10  ppm), 10
Kale, collard (2 ppm), pp 10 and wash 10
Kohlrabi 0 (half grown)
Lettuce (head: 10-Z, M- (100 ppm), (50 ppm), 0 10 (strip and (10  ppm), 10
Mustard greens
strip and trim) 0 , pp 
(leaf: 10-Z, M-wash)
. . (2 ppm), pp
wash)
10 and wash 7
Onion (7-Z, M-green (50 ppm green, (15 ppm dry) 0 (0.5 ppm dry), 7 7(green)
Peas
only) (0  dry) 25 dry), 0, ph 
(2 ppm), pp
(50 ppm green), 0 
. .  . . 0, D 10, pp, D
Pepper (25 ppm), 0, 0 0 0
Potato, Irish '1 0-M
pb, pp
(25 ppm), 0, ph 0 (0.1 ppm), 0, D (1.0 ppm), G 0 and seed, D
Pumpkin (25 ppm), 0, pp 0 (15 ppm), 0 0 (7 ppm), 0 0
Radish 0 0
Rhubarb (greenhouse) . . (25 ppm), 0 . .
Spinach (10-Z, M-wash) (100 ppm), 0 , pp 10 and wash (10  ppm), 10 0
Squash (5-Z, M) (25 ppm), 0, pp 0 (15 ppm), 0 (4 ppm), 5 (4 ppm), 5 (4 ppm), 5 0
Sugar beetd (14-M), B, D 0 . . (45 ppm), 10, B, (65 ppm tops), 14,
Swiss chard 0
D, 14, no feed­
ing restrictions
(2 ppm-roots), 10 , 
B, 14, no feed­
ing restrictions
7
Tomato (5-Z, M), 5 (25 ppm), 0, pp 0 (25 ppm), 0 (4 ppm), 5, C (4 ppm), 5 (4 ppm), 5 0
Turnip, rutabaga (2 ppm), pp 7 and wash (7 ppm), 7- 0
Watermelon (5-Z, M) (25 ppm), 0, pp (15 ppm), 0 5 (0 ppm edible
tops and root 
(4 ppm), 5 0
parts), 5e
a No tolerances have been set for these fungicides on dill, horseradish, okra, parsley, and parsnip. b The following abbreviations are used:A — Post-harvest application to ferns only or to young plantings that will not be harvested.B =  Do not feed treated tops or forage to livestock.C ~  To avoid damage, do not use on tender young plants.D — Do not use treated seed or seed pieces for feed or food.M — Maneb.Z Zineb.pb — Plant bed treatment, ph zz Post-harvest spray or dip. pp =  Pfeplant soil treatment.c Maneb and zinc ion are sold as Dithane M-45 and Manzate 200.d Tolerances are not needed for pesticides applied only to the foliage and not translocated to the tubers or roots. e Number indicates number of days between last application and harvest; 0 =  up to harvest. f Do not apply if crop is to be used for processing.
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LABEL INFORMATION ON FUNGICIDES OF LESS GENERAL USE
Fungicide (tolerance) Crops and use restrictions
benomyl,
Benlate
Botran
Copper, fixed, neutral, 
and basic (including 
Bordeaux mixture)
Dexon
Beans (sn ap )— gray mold, white rot; 
apply at 25-50% bloom and again at 
peak bloom. Do not apply within 14 
days of harvest. Do not graze or feed 
treated vines. Cucumber, melons, squash
— anthracnose, gummy stem blight, pow­
dery mildew; apply when vines begin 
to run or when disease first appears. No 
time limitation.
Beans (sn ap )— white mold. 2 days to 
harvest, Do not feed forage to livestock. 
Greenhouse tomato — to harvest. Do 
not drench seedlings or newly set trans­
plants. Carrot — post-harvest dip or 
spray, see label. Garlic, Onion — soil 
application before seeding or spray to 
soil around sets or bulbs. Do not plant 
spinach as follow-up crop in treated soil. 
Leaf lettuce (greenhouse) — 14 days8 
(do not apply to wilted plants or seed­
lings ) . Celery — 7 days. Cucumber 
(greenhouse)— see label. Rhubarb 
(greenhouse)— 3 days. Irish potato
— 14 days (do not feed to livestock). 
Sweet potato —- plant bed treatment. 
Note: Do not plant tomatoes as a follow­
up crop in treated soil. Post-harvest 
spray or dip as directed.
Exempt if used with good agricultural 
practices. Not exempt if used at time of 
or after harvest. See label.
Cleared only for seed-treatment use on 
Beans, Beets, Corn, Cucumbers, Peas, 
Spinach, Sugar beets. Do not use treated 
seed for food, feed, or oil. Slurry seed 
treatment for planting in light soils or 
soils high in clay or organic matter.
Difolatan
Dinocap (Karathane)
Nabam, 17-22% 
liquid (1-60 ppm)
Irish potato •—■ no-residue basis; no limi­
tations on time before harvest is re­
quired. Corn — seed treatment only. 
Do not use for food or feed, or with oil.
Cantaloupe (Muskmelon), Cucumber, 
Honeydew melon, Pumpkin, Squash, 
Watermelon — 7 days.
Used with iron, manganese, or zinc 
salts, the tolerances for ferbam, maneb, 
or zineb apply. As with zineb, Beans, 
Beets, Broccoli, Cabbage, Carrots, Cau­
liflower, Kale, Lettuce (leaf), Mustard 
greens, Spinach, Squash (summer), 
Swiss chard, and Turnip have 7-day 
, limitations. Head lettuce has a 5-day 
limitation. Cantaloupe, Corn, Cucum­
ber, Eggplant, Peppers, Tomatoes, and 
Watermelon have no time limitation. 
Corn, however, can not be used as
a Number of days between last application and harvest. 
b ppm =  parts per million; WP wettable powder.
Fungicide (tolerance) Crop and use restrictions
Nabam, 93% WPb 
(Dithane A-40)
Polyethylene polymer 
(Polyram) (Oppm)
PCNB (Terraclor, 
Brassicol, Fungiclor) 
(0 ppm)
Sodium dimethyldithio- 
carbamate (Sodam)
Streptomycin
Sulfur, lime, and 
lime-sulfur
Thiram, TM TD 
(7 ppm)
forage or fodder. Asparagus can only 
be treated after harvest. As a Potato 
seed-piece dip, plant immediately after 
drying.
Used with iron, manganese, or zinc 
salts, tolerances for ferbam, maneb, or 
zineb apply. Celery — strip and wash. 
Treated Potato seed-pieces, should not 
be used for feed. Cantaloupe, Com, Cu­
cumber, Tomato, and Watermelon can 
be treated to harvest. Lettuce heads 
have 5-day limitation. Beans (lima, 
snap), Beets, Broccoli, Cabbage, Carrot, 
Cauliflower, Kale, Lettuce, Mustard 
greens, Onion (green), Spinach, Squash 
(summer), Swiss chard, and Turnips 
have 7-day limitation.
Cantaloupe, Celery, Cucumber, Potato, 
Sugar beet, Tomato — no time limita­
tions. Potato — seed-piece treatment. 
Do not feed Sugar beet tops to meat or 
dairy animals. Celery — strip, trim, and 
wash. Post-harvest application to As­
paragus ferns.
Beans—-base of plants before blossom­
ing, soil and seed treatment at planting, 
or foliar spray. Do not feed treated 
Bean vines to livestock. Broccoli, Brus­
sels sprouts, Cabbage, Cauliflower — 
transplant solution (3A pint per plant) 
or row treatment before transplanting. 
Pepper, Potato, Tomato — soil treat­
ment at or before planting. Tomato 
(greenhouse) — transplant solution (lh  
pt. of 0.2% per plant). Garlic — soil 
and seed treatment at planting.
Used with ferric or zinc sulfate. See 
Ferbam or Ziram.
Celery, Pepper, Tomato—-plant beds 
only (200 ppm spray); Potato — seed- 
piece treatment only (100 ppm dip or 
dust). Soak cut seed pieces 30 min.
Exempt when used with good agricul­
tural practices. See label.
Onion — Furrow treatment. Celery — 
7 days (strip trim, and wash). Sweet 
potato — preplant root dip. Seed treat­
ment: Beans, Beets, Broccoli, Brussels 
sprouts, Cabbage, Cantaloupe, Carrot, 
Cauliflower, Com, Kale, Collard, Cu­
cumber, Eggplant, Endive, Kohlrabi, 
Lettuce, Okra, Onion (bulb, seed, and 
set), Peas, Pepper, Radish, Spinach, 
Swiss chard, Tomato, Turnip, Water­
melon. WARNING: Do not use treated 
seed for food, feed, or oil.
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CONDENSED FUNGICIDE RECOMMENDATIONS FOR DISEASES 
OF COMMERCIAL VEGETABLE CROPS FOR 1973
V egetable Diseases Fungicide11 R em arks
A sparagus R ust (R P D 934 )b, leaf 
an d  b ranch le t blights
Z ineb, m aneb , m aneb  
an d  zinc ion, o r Poly­
ram
Apply to non-harvested  fields throughout season to A ugust 15; to 
harvested  fields after cu ttin g  only. A pply a t 7- to  10-day in te r­
vals. M ay  com bine w ith  insecticides to  con tro l asparagus beetles, 
cutw orm s, etc. (C ir. 897).b Polyram  on ferns only.
R oo t rots M aneb  an d  zinc 
ion, cap tan
Use as a  p rep lan t dip.
Beans (garden, wax, 
an d  lim a)
Seed decay (R P D 915), 
dam ping-off, an d  seed- 
borne stem  bligh ts and  
roo t rots
T h ira m  or c a p tan  plus 
insecticide
T re a t seed any tim e if n o t previously trea te d  by p roducer. P lan t 
only certified, w estern-grow n seed in w arm  soil above 65° F.
B acterial blights Fixed copper 
(2-3 lb. m eta llic /A .)
A pply a t weekly in tervals. P lan t only certified w estern-grow n 
seed.
R ust, an thracnose , 
fungus lea f spots, pod 
an d  stem  spots
M aneb , zineb, o r Bravo 
W -75
A pply a t 7- to  10-day in tervals du rin g  m oist w eather. C om bine 
w ith  insecticides to con tro l bean  beetles, aphids, leafhoppers, 
blister beetles, etc. (C ir. 897).
M osaics Use insecticides to  contro l aph ids (N H E -47)b th a t transm it the  
viruses. K ill aphids before they  feed (C ir. 897). C ontro l weeds 
in an d  a ro u n d  fields (C ir. 907).
W hite  m old PC N B  20 or PC N B  75, 
Benom yl
A pply to base of plants ju s t before bloom , o r a t  25-50%  bloom  
(benom yl). Do no t feed trea ted  vines to livestock.
Beets (garden and  
sugar),
M angel,
M angold ,
Seed ro t (R P D 915), 
dam ping-off, an d  seed- 
borne lea f spot an d  
an thracnose
T h iram  or cap tan T re a t seed any tim e or buy  trea ted  seed. T o  contro l dam ping- 
off ap p ly  cap tan  (5-7 lb . of 5 0 %  W P  in 25-30 gal. w a te r/A . or 
25-30 lb. o f 10%  d u st/A . in  furrow  a t p lan tin g  tim e.
Spinach,
Swiss chard ,
New  Z ealand  spinach
C ercospora lea f spot 
(R P D 951), dow ny 
m ildew
M aneb  or zineb
or fixed co pper (2-3 lb.
m eta llic /A .)
A pply every 1 to 2 weeks du rin g  ra in y  periods. M ay  com bine 
w ith insecticides to con tro l aphids, leaffioppers, ca terpillars, lea f 
m iners, etc. (C ir. 897).
M osaics, virus yellows Use insecticides to contro l aphids (N H E -47) an d  p la n t bugs 
th a t transm it th e  viruses. K ill insects before they  feed (C ir. 897).
Broccoli,
Brussels sprouts,
C auliflow er,
C abbage,
Chinese cabbage, 
C ollard,
Seed ro t (R P D 915), 
dam ping-off, black ro t 
(R P D 924), blackleg 
(R P D 955), rad ish  black 
roo t (R P D 948), 
a lte rn a ria  b ligh t
H o t w ater, th en  th iram  
or cap tan
Buy w estern-grow n seed. Sow only seed trea te d  w ith  h o t w a ter. 
C ontro l cabbage roo t m aggots, cutw orm s, cabbag e  worm s, etc. 
(Cir. 897). F ou r-year ro ta tio n  w ith non-crucifer crops.
H orseradish,
M ustard ,
K ale,
K o h lrab i,
R adish ,
W irestem  (Rhigoctonia) 
(R P D 902), dam ping-off, 
seed ro t (R PD 916), 
botry tis b ligh t (R PD 942)
PC N B -cap tan  m ixtu re D ust o r spray  on soil ju s t  before, a t, o r a fte r p lan tin g  seed. 
Follow m an u fac tu re r’s directions.
R u tab ag a ,
Peppergrass,
W atercress
C lubroo t (R PD 923) PC N B  75 A pply in  tran sp lan t w ater or s ta rte r solution, % p t. p e r p la n t (abou t 400 to 600 g a l./A .) . Do not use em ulsion form  of PC N B .
D ow ny m ildew , leaf 
spots, w hite rust 
(R P D 960), a n th ra c ­
nose, botrytis b ligh t 
(RPD 942)
M aneb , zineb, or 
Bravo W -75
A pply a t  5- to  7-day in tervals (3-5 days for rad ish) in  w et 
w eather. Use m aneb  in  seedbed (2 lb./lO O  gal.). G ood cover­
age im p o rtan t. M ay  need spreader-sticker. M ay  com bine w ith  
insecticides to contro l aphids, cabbage worm s, etc. (C ir. 897).
M osaics, black ringspot Use insecticides to  co n tro l aph ids (N H E -47) an d  cabbage w orm s 
(N H E -45) th a t transm it the  viruses. K ill insects before they  feed 
—  especially in seedbeds (C ir. 897).
B rittle  roo t or cu rly -top  
(p rim arily  horseradish)
Use insecticides to con tro l leafhoppers th a t transm it the virus 
(Cir. 897). A pply w hen leafhoppers a re  first noticed. A dditional 
applications m ay  be necessary if infestation is severe.
C arro t, Parsnip Seed ro t (R P D 915), 
dam ping-off
T h iram T re a t seed any tim e. M ay  com bine w ith  insecticides.
Aster yellows (R PD 903) Use insecticides to kill leafhoppers th a t transm it the  m ycoplasm a, 
before they feed (C ir. 897). Begin w hen p lan ts a re  2-3 inches ta ll; 
app ly  weekly for 4 weeks. C ontro l weeds in  an d  a ro u n d  p la n t­
ings (C ir. 907).
C ercospora leaf spot, 
a lte rn aria  leaf bligh t 
(R PD 938)
C ap tan , m aneb , m aneb  
an d  zinc ion, or zineb
A pply a t 5- to  10-day in tervals in ra iny  periods. T horoug h  cov­
erage essential. S ta rt a ro u n d  J u n e  15.
1 Dosages: The quantity of material listed is the pounds of active (actual) ingredient to be applied to 1 acre unless stated otherwise (i.e., 3 lb./A.; 2 lb. 
50% WP; 20 lb. 5% dust). Abbreviations used: A =  acre; WP =  wettable powder; pt. =  pint(s); gal. — gallon(s); T . =  tablespoon(s) (level); sq. ft. =  square 
foot or feet.
b RPD =  Report on Plant Diseases; NHE =  Natural History Entomology publication. General references: Circular 893, Soil Disinfestation Methods and 
Materials; Circular 897, Insect Control for Commercial Vegetable Crops and Greenhouse Vegetables; and Circular 907, Herbicide Guide for Commercial Vegetable 
Growers. Materials available in County Extension Offices.
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CONDENSED FUNGICIDE RECOMMENDATIONS (continued)
V egetab le Diseases Fungicide R em arks
C elery,
C eleriac,
Dill,
Parsley
Seed ro t (R P D 915), 
dam ping-off, seed-borne 
blights
H o t w ater, th en  th iram  
or cap tan
T re a t seed ju s t before p lan ting  or buy  trea te d  seed. I f  dam ping- 
off starts, spray  p lan ts an d  soil 2 to  3 tim es, 5-7 days ap a r t. 
Use zineb (1 T ./g a l .) .  T hree-year-o ld  seed is free o f la te  b ligh t.
L eaf b lights a n d  leaf 
spots
M aneb , th iram , or 
zineb
Use ziram , ferbam , or th iram  (2 T ./g a l.)  in seedbed. A pply every 
7-10 days in  field except d u ring  very dry  w eather.
M osaics, calico, 
ringspot
Use insecticides to  con tro l aph ids (N H E -47) th a t  transm it th e  
viruses. K ill aph ids bejore they  feed (C ir. 897). C ontro l weeds 
in an d  a roun d  plan tings (C ir. 907).
Aster yellows (R PD 903) Use insecticides to  contro l leafhoppers th a t transm it the  m yco­
p lasm a. K ill insects bejore they feed. C ontrol weeds in  an d  
a ro u n d  plan tings (Cir. 907).
C orn  (sweet an d  pop) Seed ro t (R P D 915), 
seedling b lights, seed- 
borne roo t an d  stalk 
rots, leaf blights
C ap tan , difo latan , zineb, 
Bravo W -75, o r th iram  
plus insecticide
T re a t seed any  tim e or buy seed trea te d  w ith  b o th  a  fungicide 
an d  an  insecticide (N H E -27).
B acterial w ilt (R PD 907) A pply insecticides over row to co n tro l flea beetles (N H E -36) th a t 
transm it the  w ilt b ac teria  (C ir. 897). O n e to 6 sprays m ay be 
needed, 3 to  5 days ap art. S ta rt the  day  bejore co rn  comes u p .
H elm in thosporium  
leaf b lights
M aneb  an d  zinc ion, 
Polyram
Begin w hen disease first appears. R epea t a t  7-day intervals or 
as requ ired .
C hayote,
C ucum ber,
G herkin ,
M uskm elon
(C an ta lou pe),
Pum pkin ,
Squash,
W aterm elon
Seed ro t (R P D 915), 
dam ping-off, an gu lar 
an d  a lte rn a ria  leaf spots, 
fusarium  wilt, gum m y 
stem  b ligh t or b lack ro t, 
an thracnose , scab
Bravo W -75, ca p tan , or 
th iram  plus insecticide
Sow only certified, w estern-grow n seed. W atering  after p lan ting  
w ith  ca p tan  50W  (2 lb./lO O  gal. a t 1 g a l./1 2 5  sq. ft., every 5-7 
days) controls dam ping-off. M ay  com bine w ith  insecticides 
(C ir. 897) to con tro l seed-corn m aggots (N H E -27) in seedbed. 
Use 3- to  4-year ro ta tio n .
B acterial w ilt (R PD 905) Use insecticides to  con tro l cu cu m b er beetles (N H E -46) th a t 
transm it the causal bacteria . K ill beetles bejore they  feed (C ir. 
897). A pplications needed from  young seedlings to  m a tu re  p lan ts. 
T horo u g h  coverage is essential.
A nthracnose (R P D 920), 
dow ny m ildew  (R P D 927), 
scab (R P D 928), bios- 
som bligh t, leaf spots an d  
blights (R P D 918), fru it 
spots an d  rots, gum m y 
stem  b ligh t or b lack ro t
M aneb , m an eb  plus 
zinc ion, zineb, 
Bravo W -75 or 
d ifolatan
Use ca p tan  or z iram  (2-3 lb./lO O  gal.) on young plants. A pply 
a t 7- to  10-day in tervals from  seedling em ergence to vining. 
S ta rt o ther m aterials ajter vines begin  to run . R epea t a t 5- to 
10-day in tervals to 7-10 days before harvest; keep new grow th 
protected . M ay com bine w ith insecticides to contro l cucum ber 
beetles, aphids, vine borer, pickle w orm , etc. (C ir. 897).
A ngular leaf spot 
(R PD 919)
F ixed copper (2-3 lb. 
m e ta llic /A .) o r soluble 
copper
A pply a t 5- to 7-day intervals in w arm , w et w eather; or m ix 
w ith zineb or m aneb  (2 lb ./A .) . Begin w hen  p lan ts s ta rt to vine 
o r disease first appears.
M osaics (R PD 926) Use insecticides to  co n tro l aph ids (N H E -47) an d  beetles (N H E - 
46) th a t transm it th e  viruses (C ir. 897). K ill insects bejore they 
feed. C ontrol weeds (C ir. 907).
Pow dery m ildew 
(RPD 925)
K a ra th a n e  W D , benom yl (8 oz./lOO gal.) 
plus spreader-sticker
D ust or spray. T ho ro u g h  coverage essential. R ep ea t 5-10 days 
la te r. Do no t app ly  w ith in 7 days of harvest. U se benom yl alone.
E ggplan t Seed ro t (R P D 915), 
seed-borne an thracnose , 
phom opsis bligh t 
(R P D 949), an d  verti- 
cillium  wilt (RPD 950)
H o t w ater, th en  th iram  
or cap tan
T re a t seed ju s t before p lan ting .
Seed ro t, stem  bligh t, 
dam ping-off (R PD 916)
C ap tan Seedbed or flat spray, 5 g a l./1 00 sq. ft. R ep ea t a t 5- to  7-day 
intervals.
Blight (phom opsis, 
a lte rn aria , cercospora) 
(R P D 949), an thracnose
M an eb , zineb, or 
cap tan
S ta rt w hen disease is first ev ident, or w hen first fru its a re  h a lf  
m atu re . R ep ea t a t 7- to 10-day in tervals. Do not use copper ju n gi- 
cides on eggplant. M ay  com bine w ith  insecticides (C ir. 897).
L ettuce,
E ndive,
Escarole,
Seed ro t (R P D 915), 
dam ping-off (R P D 916), 
g ray  m old  (R PD 942)
C ap tan , B otran D ust seed lightly w ith ca p tan  75. T h en  ap p ly  B otran  as dust 
or spray ju s t before or ju s t after seeding. For field use only.
Salsify Aster yellows (R P D 903), 
w hite heart
Use insecticides to  contro l leafhoppers th a t tran sm it the  m yco­
plasm a. K ill leafhoppers bejore they feed (C ir. 897). A pplications 
needed th ro u g h o u t season. D u st or spray  w eed borders.
M osaics (R PD 946) Use insecticides to contro l aph ids (N H E -47) th a t transm it the 
viruses. K ill aphids bejore they feed (C ir. 897). Sow only m osaic- 
indexed seed. C ontro l weeds in an d  aro u n d  p lan t-g row ing  areas 
(Cir. 907). K eep  new an d  old beds as far a p a r t as possible.
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CONDENSED FUNGICIDE RECOMMENDATIONS (continued)
V egetable Diseases Fungicide R em arks
G ray m old (R PD 942), 
dow ny m ildew , o ther 
fungus lea f spots, w hite 
rust
M aneb  or zineb A pply a t 5- to 7-day intervals in cool, d am p  w eather. D o not 
apply  w ith in  10 days of harvest. M ay  com bine w ith insecticides 
to  contro l aphids, leafhoppers, flea beetles, etc. (Cir. 897).
O k ra Seed ro t (R P D 915), 
dam ping-off
T h iram Seed trea tm en t. A pply any tim e.
O nion,
G arlic
S m ut (R P D 933), seed 
decay (R P D 915), 
dam ping-off, seed-borne 
pu rp le  blo tch
T h iram  or cap tan A pply to seed any tim e (R P D 933). F or onion sets, use 1 lb . 
(100%  active) to  20 lb. seed; for bulb onions, w et seed w ith  
M ethocel sticker then  trea t w ith  8 lb. th iram  75 or c a p tan  75 to 8 lb. seed. F or pickling and green bunching onions, sam e as for b u lb  
onions; b u t use ha lf dosage. C ontro l seed- an d  bulb-feeding in ­
sects (Cir. 897).
Blast (R P D 931), dow ny 
m ildew , pu rp le  b lotch, 
gray  m old  b light 
(R P D 942), neck ro t 
(RPD 930)
M aneb , d ifo latan , m aneb 
an d  zinc ion, or zineb 
plus spreader-sticker
A pply every 5 to 7 days in m oist w eather. M ay  com bine w ith 
insecticides to con tro l thrips, onion m aggots, cutw orm s, etc. 
(C ir. 897).
Yellow dw arf, mosaics Use insecticides to contro l aphids (N H E -47) th a t transm it th e  
viruses. K ill aphids before they feed (C ir. 897). K eep  new an d  
old plantings as fa r  apart as possible.
Pea,
L entil
Seed decay (R P D 915), 
dam ping-off, seed-borne 
foot ro ts, ascochyta and  
m ycosphaerella blights 
(R P D 945), fusarium  wilts 
(R P D 912), an d  bac te ­
rial blights
T h iram , c a p tan , or 
zineb plus insecticide
T re a t seed any tim e or buy seed trea ted  w ith  fungicide-insecti­
cide. Sow certified, w estern-grow n seed. W here cap tan  or 
th iram  are used, friction m ay  reduce seeding ra te ; ad d  g rap h ite  (1 o z ./b u .) .
L eaf an d  stem  spots or 
blights (R PD 945)
Z ineb A pply weekly in ra iny  w eather w here diseases have been severe 
in past.
M osaics (R P D 947), 
streaks, stun t, m ottle , 
w ilt
Use insecticides to contro l aph ids (N H E -47) an d  o ther insects 
th a t transm it the viruses. K ill insects before they  feed (Cir. 897). 
Also trea t field borders.
Pow dery m ildew Lim e-sulfur dust (4-6 ra tio ) 30 lb ./A .
Do not apply  a t air tem p era tu re  above 80° F. o r w hen plants a re  
in flower. T w o applications, a week ap a rt, w hen m ildew  first 
appears, should be sufficient.
P eanu t Seed ro t (R PD 915), 
seedling b lights
T h iram , difo latan , or 
cap tan
T re a t seed anytim e. Do no t use trea te d  seed for food, feed, o r oil.
P o ta to , Irish Seed-piece decays 
(R P D 915), an d  seed- 
borne verticillium  wilt 
(R PD 950)
C ap tan , m aneb , ■ 
Polyram , zineb, or 
m aneb  plus zinc ion
A pply as dust or d ip  to cu t an d  u n cu t tubers. Follow m a n u ­
fac tu re r’s directions. T ubers  should be well corked over. P lan t 
in w arm  (over 50° F.) soil.
Blackleg (R PD 943) S treptom ycin M ay  com bine w ith  trea tm en t for seed-piece decays. Use uncu t, 
B-size, certified seed.
E arly  b ligh t (R PD 935), 
late b ligh t (R PD 936), 
an d  m inor lea f spots an d  
blights
M aneb , m aneb  an d  zinc 
ion, d ifo latan , B ravo 
W -75, Polyram ,
D u -T er
A pply a t 4- to 10-day intervals. I f  ra iny , shorten  in terva l; if 
d ry , lengthen . F or “ finish-up”  sprays use fixed copper (3 lb . 
m e ta llic /A .). M ay  com bine w ith  insecticides (Cir. 897).
C om m on scab 
(R P D 909), an d  black 
scurf (Rhizoctonia)
PC N B (various for­
m ulations)
M ay help on mineral soils. W ork in to  top  4-6 inches of soil a t  or 
before p lan ting . Follow m an u fac tu re r’s d irections carefully. 
D u st seed pieces w ith  d ifo latan  o r m aneb  a n d  zinc ion.
M osaics, leaf roll, m ottle , 
pu rp le -to p , yellow 
dw arf, etc.
Use insecticides to con tro l aphids (N H E -47), leafhoppers (N H E - 
22), etc., th a t transm it the viruses. K ill insects before they  feed 
(C ir. 897).
R h u b a rb R oo t an d  crow n rots Fixed copper (3 lb. m etallic /A .)
D rench  crowns early  in spring an d  after harvest. P lan t only in 
well-drained soil.
L eaf an d  stalk spots, 
an thracno se
Fixed copper 
(2-3 lb ./A .)
Avoid applications from  2 weeks before harvest u n til cu tting  is 
com pleted. M ay com bine w ith  insecticides (C ir. 897).
M osaics, ringspots Use insecticides to contro l aph ids (N H E -47) th a t transm it the viruses. K ill aph ids before they  feed (C ir. 897).
Sweet po ta to Black ro t (R PD 953), 
foot ro t (R P D 958), 
fusarium  wilt (R PD 954), 
scurf (RPD 957)
T h iram  (1 l^ o z ./g a l.) D ip  disease-free roots or sprouts ju s t before p lan ting . Follow 
m an u fac tu re r’s directions. Seedbed disinfestation (Cir. 893). 
T h ree  to 4-year ro tation . S tric t san itation . D o no t rinse after 
trea tm en t.
S torage rots (R PD 952) B otran  (as post-harvest 
d ip  or in w ash w ater)
H elps reduce tran sit an d  m ark e t losses caused by rhizopus soft 
ro t a n d  b lack ro t. F um ig a te  storage houses w ith  fo rm aldehyde.
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CONDENSED FUNGICIDE RECOMMENDATIONS (concluded)
V egetable Diseases Fungicide R em arks
T om ato ,
P epper
Seed decay (R P D 915), H o t w ater, then  cap tan ,
seed-borne b ac teria l th iram , or B ravo W -75
spot (R P D 910), speck
an d  canker (R PD 962),
early  b ligh t (R P D 908),
sep toria  b ligh t, an thracnose ,
fusarium  wilt (R P D 929),
leaf m old (R PD 941)
T re a t seed, buy  trea ted  seed, or certified , disease-free transp lan ts 
(C ir. 912).
B acterial spot (R PD 910) Fixed copper- 
streptom ycin  m ixtu re
S ta rt w hen seedlings em erge an d  app ly  every 5 days. In  field, 
use fixed co pper (2-3 lb. m eta llic /A .) plus m aneb  or m aneb  and  
zinc ion (2 lb ./A .) .
D am ping-o ff (R PD 916) 
an d  seedling blights, 
co llar ro t (R PD 908)
C ap tan , ferbam D ust o r spray  in seedbed. A pply as p lan ts em erge so spray  runs 
dow n stems. R ep ea t every 4  to 7 days u n til 10 days before 
transp lan ting . Follow the  m an u fac tu re r’s d irections.
Sep toria  bligh t 
(R P D 908), early  bligh t, 
an thracnose , la te  b ligh t 
(R PD 913) an d  buckeye 
ro t, g ray  leaf spot, leaf 
m old  (R PD 941)
M aneb , m aneb  an d  zinc 
ion, Polyram , zineb, 
o r difolatan
A pply every 7 to 10 days after first fru it clusters form . Five o r 
m ore sprays m ay  be necessary, depend ing  on  w eather. C om bine 
w ith  insecticides to contro l flea beetles, clim bing cutw orm s, 
hornw orm s, fru it flies, etc. (Cir. 897). Soil surface spray of maneb 
or difolatan after last cultivation improves anthracnose control.
M osaics (R PD 917) Use insecticides to  contro l aphids (N H E-47) an d  beetles th a t 
transm it the viruses. K ill insects before they  feed (Cir. 897). 
C ontrol weeds in an d  a roun d  p lant-grow ing area  (C ir. 907). Set 
ou t certified, virus-free transp lan ts o r s ta rt w ith  virus-free seed.
Blossom-end ro t 
(R D P906)
C alcium  n itra te  
(4-6 lb ./A .)
A pplication of 4 o r m ore consecutive sprays in the regu la r sched­
ule m ay  reduce losses. S ta rt w hen fruits a re  th e  size of grapes. 
Irrig a te  to  m a in ta in  uniform  soil m oisture.
C loudy spot (R PD 914) Use insecticides to contro l stink bugs th a t p rodu ce  cloudy spot 
by feeding pun ctu res (Cir. 897).
(G eneral diseases th a t 
a ttack  m ost vegetable 
crops)
D am ping-off (R PD 916) 
a n d  seedlings blights; 
g ray  m old  (R PD 942) or 
botry tis b light
A fter p lan ting  apply  
cap tan , th iram , or zineb (1 T ./g a l .) ;  ferbam  or 
ziram  (2 T ./g a l.)
Disinfest seedbed soil (Cir. 893), then  ap p ly  seed trea tm en t 
(R P D 915). T h en  ap p ly  sprays or drenches a fte r p lan tin g . 
A pply only if dam ping-off appears in seedbed a n d  w hen seedlings 
need w ater. (For crucifers, pepper, peas, beans, tomato, lettuce, ad d  
PC N B  to o ther fungicides to give b road-spectrum  contro l.) Use 
a t  least 5 gal. per 1,000 sq. ft. of bed. R ep ea t a t  5- to 7-day 
intervals w hen tem p era tu re  is below 75° F.
R oo t kno t an d  other 
nem atodes; fusarium  
wilts of various crops 
(R P D 901 ,904,912,929, 
954)
H e a t or chem icals m ay 
be used. C onsult Cir. 
893 for nam es, general 
precautions, an d  
directions
Disinfest seedbed soil (heat preferred , if availab le). Follow m a n ­
u fac tu rer’s d irections exactly. F um igants w ork best in ligh t, 
loose soils, free of trash , clods, an d  lum ps. Avoid reco n tam in a­
tion  of trea ted  soil. Best to ap p ly  fum igants d u ring  the  fall th a t 
precedes p lan ting . In  general, soils m ust be a t least 55° F. a t 
the 6-inch d ep th  w ith  a  tim e lapse of 21-28 days betw een t re a t­
ing an d  seeding. Som e requ ire  gas-tight plastic covers.
R oot an d  stem  or crow n 
rots of various crops 
(R P D 902,911,922,923, 
932,948,953)
Plant resistant varieties when available.
V ertic illium  wilt 
(R PD 950)
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D ate  V egetab le  C hem ical D osage p e r  acre R em arks
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VEGETABLE SEED TREATMENT
Malcolm C. Shurtleff and M.B. Linn—^
Treatment of vegetable seeds to kill disease-causing organisms (pathogens) borne 
within or on the seed has repeatedly been shown to prevent plant-disease epidemics 
(epiphytotics). Protection of the seed or seedling from common soil-inhabiting 
fungi which cause seed rots and damping-off disease is another benefit of chemical 
seed treatments. When seed is planted in cold wet soil, or is slow to germinate,
seed treatments are often necessary if satisfactory plant stands are to be achieved.
>
Seed treatments for disease control are of three general types:
1. Seed disinfection. The purpose of seed disinfection is to eradicate seed- 
infecting pathogens from the seed coat, the embryo, or both. Seed disinfection, 
using hot-water soaks, controls many seed-infecting fungi and bacteria. Recent 
research has shown 24-hour seed soaks in 0.2 percent thiram to be effective against 
certain seed-infecting fungi but not bacteria. However, this method of thiram use 
is not yet cleared by the EPA.
2. Seed disinfestation. The purpose of seed disinfestation is to kill pathogens 
which reside on the surface of the seed.
3. Seed protection. The purpose of seed protection is to prevent seed rots and 
damping-off caused by soil-inhabiting fungi. Fungicides such as thiram, captan, 
Dexon, dichlone, chloroneb, and PCNB are commonly used as seed protectants. Seed 
disinfection and disinfestation are commonly followed by a protective seed treat­
ment .
Pretreated seed is available from most vegetable seed supply houses. Be certain 
to read the label carefully to determine what, if any, treatment has been used. 
Many growers combine both a fungicide and an insecticide in a seed treatment. Cur­
rent insecticide recommendations, label precautions, and a compatability chart 
should be consulted before combining a fungicide and insecticide.
Hot-water treatment. Hot-water soaks will kill most seed-borne fungi and bacteria 
without killing the seed if properly used. A small sample of each seed lot should 
be treated and tested for germination before treating the entire lot, because seed 
lots of poor quality or those more than one year old may not have good germination 
after hot-water treatment. The water temperature must be controlled very closely 
since slight reductions in temperature may result in the fungi or bacteria not be­
ing killed and slight increases may result in severe seed injury. The following 
procedures should be strictly followed when using the hot-water treatment.
1. Prewarm seed in a loosely woven cotton bag for 10 minutes in 100° F. water.
The treatment bag should be no more than half full and should be gently squeezed 
during this soak to eliminate all air pockets and to make sure all seeds are 
wetted.
V  Extension Plant Pathologists, Department of Plant Pathology, University of Illi­
nois at Urbana-Champaign.
353
2. Place prewarmed seed in a water bath (5 to 10 times the volume of seed to be 
treated) that will hold the water at the recommended temperatures (Table 1). Length 
of treatment time and temperature must be exact!
3. Immediately after the required treatment time, place the sacks in cold water.
4. Spread seed out to dry. Old screens make excellent drying racks.
5. Apply a protective seed treatment.
Table 1. Water Temperature and Treatment Times for Hot- 
Water Treatment of Certain Vegetable Seeds
Seed
Water temperature 
(°F)
Time
(minutes)
Broccoli, carrot, cauliflower, Chinese cabbage, 
coHard, cucumber, kale, kohlrabi, rape, 
rutabaga, turnip 122 20
Brussel sprouts, cabbage, eggplant, spinach, 
tomatoes 122 25
Mustard, cress, radish 122 15
Pepper 125 30
Lettuce, celery, celeriac 118 30
Note: Other kinds of seed are likely to be injured by this treatment 
benefit from it.
or will not
Seed treatments used in seed disinfestation or in protection may be applied by 
either the dust method or the slurry method.
Dust method. Place the seed and fungicide in a closed container (Mason jar or 
drum) and agitate vigorously until the seed is uniformly coated with dust. Best 
results are obtained when the container is twice the volume of seed treated.
Slurry method. Add enough water to a wettable powder formulation of the selected 
fungicide to make a sloppy paste. Place the seed in the slurry and stir or swirl 
until the seeds are thoroughly coated. Dry the seed before planting. PRECAUTION: 
Remember that 1 to 3 ounces of seed protectant are sufficient to treat the whole 
bushel of seed. Do not overdose!)
All seed-treatment chemicals are poisonous to man and animals when taken internally 
Some may cause mild to severe skin irritations if allowed to accumulate. Avoid 
inhaling the dusts or fumes. Do the treating outdoors or in a well-ventilated 
room. After treatment, or at frequent intervals, wash exposed skin with soap and 
water.
Carefully mark treated seed and DO NOT USE it for feed, food, or oil purposes.
Keep seed-treatment chemicals in a locked cabinet in their original containers.
Make sure containers that have been used for treated seed are thoroughly cleaned 
before reusing. Follow the manufacturer's directions as given on the container 
regarding concentration, dosage, and mixing and other handling precautions.
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Table 2. Seed-Treatment, Materials, and Disease 
Controlled for Vegetable Crops
Crop Diseases controlled Chemical Method
Beans!/ Seed rot, damping-off, Pythium Captan D,S,PB
and Rhizoctonia root rot. Strep- chioranil D,S
tomycin is partially effective in chloroneb S,PB
elimination of surface contamina- Dexonk/ D>S,
tion by the Halo blight organism. ETCMTD and PCNB£/ D,S,PB
Chloroneb can be used for better Maneb D,PB
protection against Rhizoctonia. PCNB D,S
Streptomycin S
Thiram D,S
Zineb-Captan D,S
Beet Seed rot, damping-off, black rot Captan D,S
(seedling stage). Application Dichlone D,S
of solubor may reduce damping- Dexon D, S
off if boron is deficient. Thiram D,S
Zineb-Captan D,S
Cabbage, Black rot, black leg, downy mil- Hot water soak
broccoli,!:/ dew, anthracnose, alternaria leaf-
brussel sprouts, spot and blight.
cauliflower Seed rot, damping-off. Captan D,S,PB
Thiram D,S
chloranil D,S
All other Black rot, black leg. Hot water soak
crucifers!/ Seed rot, damping-off. Captan D,S
Zineb-Captan D,S
Canteloupe, Seed rot, damping-off, Fusarium, Captan D,S,PB
cucumber, pump- foot rot of squash, black rot. chloranil D,S
kin, squash, DexonA/ D,S
watermelon Thiram D,S
Zineb-Captan D,S
Other melons Captan D, S
Carrot Bacterial blight. Hot water soak
Seed rot, damping-off chloranil D,S
Thiram D, S
Co Hards!:/ Black rot. Hot water soak
Seed rot, damping-off. Captan D,S
Corn (P°P and Seed rot, damping-off. Captan D, S
sweet) Dichlone D, S
Thiram!/ D,S
Zineb-Captan D, S
Eggplant Phomopsis blight, Collectotrichum Hot water soak
fruit rot.
Seed rot, damping-off. chloranil D, S
Thiram D,S
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Table 2 (Continued)
Cr°p _______ Diseases controlled Chemical Method
Endive Seed rot, damping-off. chloranil D,S
Thiram D,S
Garlic (cloves) White rot. PCNB D,S
Kale£/ Black rot. Hot water soak
Seed rot, damping-off. Thiram D,S
Kohlrabi^./ Black rot. Hot water soak
Seed rot, damping-off. Thiram D,S
Lettuce^/ Seed rot, damping-off. chloranil D,S
Mustard Black rot. Hot water soak
Seed rot, damping-off, Captan D,S
anthracnose Thiram D, S
Okra Seed rot, damping-off. Captan D
Onion Seed rot, damping-off. Captan D
Seed rot, damping-off, smut. Thiram D,S
pelleted with 
methocel sticker
Parsley Seed rot, damping-off. chloranil D
Pea Seed rot, damping-off, partial Captan D,S,PB
control of Asochyta and Mycos- chloranil D
phaerella blights, Aphanomyces Dichlone D,S
root rot. Dexon D,S
ETCMTD and PCNB M,PB
Maneb D,PB,M
PCNB M,D,S
Thiram D,S
Zineb-Captan D,S
Pepper^./ Anthracnose, bacterial spot. Hot water soak
Seed rot, damping-off. Captan D,S
Dichlone D,S
Thiram D,S
Zineb-Captan D,S
Potato Fusarium, seed piece decay Captan D
(seed piece) scab, seed piece rot. maneb D
Polyram D
Zinc ion maneb 
Zineb
D,dip
Black leg (bacterial). streptomycin• D
Radish—^ Seed rot, damping-off. chloranil D,S
Thiram D, S
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Table 2 (Continued
Crop Diseases controlled Chemical Method
Spinach^/ Downy mildew, anthracnose. Hot water soak
Seed rot, damping-off. Captan D, S
Dichlone D,S
Dexon D, S
Thiram D,S
Zineb-Captan D,S
Sweet potato Black rot, stem rot, scurf. chloranil dip
Botran dip
Thiram dip
Swiss chard—^ Seed rot, damping-off, leaf spot. Captan D,S
Dichlone D,S
Thiram D,S
Zineb-Captan D,S
Tomato Bacterial spot, anthracnose, 
Phoma rot, mosaic.
Hot water soak
Seed rot and damping-off. Captan S
Dichlone D, S
Thiram D, S
Zinc ion Maneb S
Turnip^/ Black rot, anthracnose. Hot water soak
Seed rot, damping-off. Captan S
chloranil D,S
Thiram D,S
D = Dust; S = Slurry; PB = Planter Box; M = Machine.
a/ Obtain certified disease-free seed or seed grown in the semi-arid areas of the 
western United States, 
b/ Lima and snap only. 
oj Field, kidney, snap, lima. 
d/ Cucumber only, 
e/ Sweet only.
Captan is sold as Captan 50-W and 80-W, Captan 75 Seed Protectant, Captan Garden 
Spray Captan 80 Spray-Dip, Orthocide 50 and 80 Wettable, Orthocide Fruit and 
Vegetable Wash, Agway Captan 5D and 7.5D, Orthocide 65 and 75 Seed Protectant, 
Orthocide Garden Fungicide, Miller’s Captan 50W, Patterson's Captan Garden Spray 
F § B Captan 7.5 Dust, Chipman Captan Dust, Orthocide 5 Dust, 7.5 Dust and 10 Dust, 
etc.
Chloranil is sold as Spergon, Quinone, Chloranil.
Chloroneb is sold as Demosan.
Dichlone is sold as Dichlone or Phygon.
ETCMTD is sold as Terrazole, Koban, Truban, Ethazol.
Maneb is sold as Manzate Maneb Fungicide, Manzate D Maneb, Dithane M-22, M-22 Spe­
cial, Sears Lawn Fungicide, Aceto Maneb, Niagara Maneb, Pratt Lawn and Garden Fun­
gicide, Vancide Maneb 80, Patterson Maneb, Shepard Maneb, Pennwalt Maneb, Chevron 
Maneb, etc.
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Zinc Ion Maneb is sold as Manzate 200, Tersan LSR, Dithane M-45, Fore, Vancide 
Maneb Flowable, etc.
PCNB is sold as Terraclor, PCNB, Brassicol, Fungiclor.
Streptomycin is sold as Agrimycin 17, Stauffer Streptomycin, Phytomycin, Ortho, 
Streptomycin Spray, Streptomycin Antibiotic Spray Powder, Agri-strep and Ag-Strep
Thiram is sold as Tersan 75 Thiram Fungicide, Thylate Thiram Fungicide, Arasan 
50-Red and 75, Panoram 75, Roberts Thiram, Chipco Thiram 75, Spotrete, Thiurum 75 
Thiramad, Niagara Thiram 65 Wettable Powder, Aceto Thiram-75, Miller’s Thiram 65 
and 75W, Vancide TM-95 and TM Flowable, etc.
Zineb is sold as Dithane Z-78, Parzate C Zineb Fungicide, Ortho Zineb Wettable, 
Black Leaf Sheen, Aceto Zineb-75 and -90, Acme Zineb 75 Wettable, Niagara Zineb 
75 Wettable, Vancide Zineb 85, Sherwin-Williams Zineb, E-Z-Flo Zineb 75, Pennwalt 
Zineb W-75, Miller's Zineb Dust, Stauffer Zineb 75-W, Ortho Zineb Dust, Chipman 
Zineb, etc.
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L A W N  DISEASES 
M . C. S h u rtle ff
Luckily, of the more than 100 infectious diseases of 
lawn and fine turfgrasses, only a few are destructive. 
The lawn diseases commonly reported in Illinois and 
other midwestern states are caused by fungi, organisms 
that lack chlorophyll and so cannot manufacture their 
food by the process of photosynthesis. Most fungi that 
infect turfgrasses obtain their food from dead and 
decaying roots, stems, and leaves, either in the soil 
or in the thatch. Under favorable temperature and 
moisture conditions, living turfgrass plants are at­
tacked, especially where the grass lacks vigor.
Fungi usually produce large numbers of microscopic 
spores that are spread by wind, water, mowers, infected 
grass clippings, and other agents. Before these fungus 
spores can germinate and cause infection, they need 
free moisture on grass surfaces and the proper air tem­
perature. Lawn diseases, therefore, are most common 
and destructive in wet weather or after frequent light 
waterings.
Turfgrass diseases vary in severity from year to 
year and from one locale to another, depending upon the 
environment (principally moisture conditions, tempera­
ture, humidity, and grass nutrition), the relative resis­
tance or susceptibility of the grass plant, and the causal 
fungus. Good cultural practices help maintain healthy 
turf despite the presence of disease-causing organisms. 
Vigorous turf better withstands wear and recovers 
more quickly from injury.
The following cultural practices will greatly reduce 
lawn disease problems:
1. Provide good surface and subsurface drainage 
when establishing a new lawn. Fill in low spots. The 
seedbed should be well prepared, free of coarse debris, 
and fertile, with a pH between 6 and 7 (see page 2).
2. Grow locally adapted, disease-resistant grasses or 
combinations (blends and mixtures).
3. Buy top-quality, disease-free seed. When feasible, 
plant when the weather is cool and dry. Avoid over­
watering and waterlogging the soil.
4. Fertilize on the basis of soil test results. Avoid 
overstimulation with nitrogen fertilizer, especially in 
hot weather and late in the fall.
5. Mow frequently at the height recommended for 
your area and for the grasses grown. Remove no more 
than one-third of the leaf surface at one cutting. Mow 
throughout the fall until the grass stops growing.
6. Water established turf thoroughly during drouths.
Moisten the soil to a depth of at least 6 inches. Water 
as infrequently as possible. Avoid frequent light sprin­
klings, especially in late afternoon or evening.
7. Increase air ilow and light by pruning or remov­
ing dense trees and shrubs that border turf areas.
8. Remove thatch in early spring or late summer, 
if it has accumulated to half an inch or more thick.
9. Cultivate compacted areas by coring or spiking 
(see page 23) and reduce traffic by strategic placement 
of walks, fences, shrubbery, etc.
10. Follow suggested insect- and weed-control prac­
tices for your area and for the grasses grown.
The more common lawn diseases in Illinois include 
Helminthosporium leaf spots and melting-out, leaf 
smuts, powdery mildew, Fusarium blight, Sclerotinia 
dollar spot, rusts, slime molds, and fairy rings. Typical 
symptoms and occurrence of these diseases are out­
lined below.
Additional information and chemical controls are 
outlined in “Lawn Diseases in the Midwest” (NC-12) 
and “Turfgrass Pest Control” (Extension Circular 
1076), available at all county extension offices. A series 
of Reports on Plant Diseases is available from the De­
partment of Plant Pathology, 218 Mumford Hall, 
Urbana, Illinois 61801.
Helminthosporium leaf spots or blights; crown and root 
rots (melting out)
This is the most common and serious group of dis­
eases in Illinois. One or more of the causal fungi at­
tack all lawn and fine turfgrasses, producing a variety 
of symptoms.
L e a f  s p o ts  or b lig h ts  appear on the leaves from 
early spring to fall as small, dark brown, purplish, or 
purplish-red spots. The spots enlarge and develop 
light-colored centers with dark reddish-brown to pur­
plish-black borders (Fig. 12). Infected leaf blades or 
entire plants may yellow, then turn brown, wither, and 
die. Girdled leaf blades may drop prematurely.
C ro w n  a n d  ro o t ro ts  usually appear in warm to hot 
weather as a reddish-brown to black decay of the 
crown, rhizome, and root tissues. Infected areas may 
have a general brownish undercast. Such turf is thin 
and weak, may have a drouth-injured appearance, or 
may be killed out in round to irregular spots that en­
large during the summer (Fig. 13). The melting-out 
phase is common when plant vigor is suppressed.
Page numbers and figures refer to pages and figures in Illinois Circular 1082, from which this article is reprinted.
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C o n tro l:  Carry out the cultural practices outlined 
just above. Kentucky bluegrasses with good resistance 
to several species of I I c h n in t lw s p o r iu m  include W ar­
ren’s A-20 and A-34, Karon, Konnieblue, Fylking, 
Merion, Nugget, Pennstar, and Sodco. Kentucky blue- 
grasses that are commonly damaged by this group of 
diseases include Cougar, Delta, Kenblue, Newport, 
and Park. Windsor and Prato are intermediate in their 
susceptibility. A number of lawn fungicides are effec­
tive when applied every 7 to 14 days during wet 
weather in the spring and fall. Such spray programs, 
however, are time-consuming, expensive, and often 
impractical for the average homeowner.
Leaf smuts (stripe and flag)
These two smuts are most evident in spring and fall 
when pale green to slightly yellowed and stunted plants 
are seen, singly or in patches a foot or more in diam­
eter. Infected leaves develop long or short yellow- 
green stripes that soon turn gray. Later the stripes 
rupture to release a black, soot-like dust. Such leaves 
quickly twist, curl, and shred from the tip downward 
(Fig. 14). Smut-infected plants usually die during hot, 
dry weather.
C o n tro l:  The cultural practices outlined previ­
ously are helpful. The best control is to grow resistant 
varieties. Kentucky bluegrasses with generally good 
resistance include W arren’s A-20 and A-34, Baron, 
Delta, Fylking, Kenblue, Park, Pennstar, and Sodco. 
Very susceptible Kentucky bluegrasses include Cougar, 
Merion, Newport, Prato, and Windsor.
Powdery mildew
This disease of Kentucky bluegrasses and, to a lesser 
extent, of fine-leaf fescues is common in the spring and 
fall when nights are damp and cool and days are mild 
and cloudy. Superficial white powdery patches of mil­
dew develop on grass leaves, especially in shaded or 
poorly drained areas (Fig. 15). Pleavily infected turf 
appears dull white, as if dusted with flour. Diseased 
leaves often turn yellow, wither, and die; growth of 
leaves, roots, and rhizomes is reduced. When severe, 
powdery mildew may kill plants, especially in new 
plantings.
C o n tro l: Follow suggested cultural practices. Grow 
fine-leaf fescues, P o a  tr iv ia lis , or a shade-tolerant 
ground cover where shade is dense.
Fusarium blight
This disease is becoming more prevalent and dam­
aging each year during hot, humid weather. Attacks are 
most serious in sunny, drouthy areas where a thick 
thatch has developed. Light green patches, up to 6 
inches in diameter, appear first. The patches soon turn 
tan or straw-colored and may develop into streaks, 
crescents, or circles up to 2 feet in diameter. Within the 
diseased areas are centers of green, apparently healthy 
grass, giving characteristic “frogeye” or “doughnut” 
patterns (Fig. 16).
C o n tro l:  Follow suggested cultural practices to keep 
the grass in vigorous growing condition.
Sclerotinia dollar spot
This serious disease of creeping bentgrass, Kentucky 
bluegrass, fine-leaved fescues, zoysia, and Bermuda- 
grass is active in warm, moist weather in spring, early 
summer, and fall. On closely cut bentgrass the disease 
appears as sunken, round, tan to straw-colored spots 1 
to 2 inches in diameter — roughly the size of a silver 
dollar. On Kentucky bluegrass, fine-leaf fescues, higher 
cut bentgrass, zoysia, and Bermudagrass the spots may 
reach 4 to 6 inches in diameter. If uncontrolled, the 
spots may become so numerous that they merge to pro­
duce large, irregular sunken areas of straw-colored 
turf (Fig. 17). Characteristic light tan lesions with 
dark brown or reddish-brown borders girdle bluegrass 
leaf blades (Fig. 18) at the margins of the affected 
areas.
C o n tro l: Follow suggested cultural practices. Main­
tain adequate to high fertility. Where this disease 
is serious, preventive sprays can be applied during 
spring and early summer and again in late summer and 
fall. Start when the disease is f ir s t  evident.
Rusts
All lurfgrasscs grown in the Midwest are susceptible 
to one or more rust fungi. Rust is not a problem except 
during warm to hot dry periods when grass is grow­
ing slowly or not at all. Heavily infected grass becomes 
reddish-brown or yellow-orange because of large num­
bers of powdery pustules (Fig. 19). The rust material 
(countless rust spores) easily rubs off onto fingers, 
shoes, and clothing. Severe rust infection causes grass 
blades to turn yellow, wither, and die. Heavily rusted 
lawns are thinned, weakened, and more susceptible to 
winterkill, drouth, and other diseases. Some Kentucky 
bluegrass varieties, such as Merion, Prato, and Wind­
sor, are usually quite susceptible.
C o n tro l:  Follow suggested cultural practices to pro­
duce steady growth in dry weather. Usually an ade­
quate application of nitrogen fertilizer and one or more 
deep irrigations are sufficient.
Slime molds
These harmless fungi suddenly appear over the grass 
surface in warm weather after heavy rains or watering. 
Small watery-white, gray, or cream to yellow slimy 
masses grow up and over the grass blades in round to 
irregular patches that shade or even smother otherwise 
healthy grass. The masses soon dry to form unsightly 
bluish-gray, grayish-white, black, white, or yellow pow­
dery growths (Fig. 20) that are easily rubbed off.
C o n tro l:  Slime molds soon disappear when left 
alone. You can speed the process by raking, brushing, 
mowing, or hosing down the areas with a stream of 
water.
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Fairy rings
Fairy rings usually appear during spring and early 
summer as circles or arcs of dark green, fast-growing 
grass. A ring of thin or dead grass may develop both 
inside and outside this circle. Fairy rings vary in 
diameter from a few inches to 50 feet or more, but 
most are 3 to 15 feet across. After rains or heavy 
sprinkling, large numbers of mushrooms (the fruiting 
bodies of the fairy ring fungi) may suddenly pop up 
in the circle outlining the fairy ring (Fig. 21). The 
lush, dark green grass of a fairy ring is due to the in­
creased amount of nitrogen made available to the 
grass roots by the fungus as it breaks down organic 
matter in the soil. The ring of brown “dormant” grass
is caused primarily by temporary exhaustion of soil 
water and possibly nutrients. The grass in this area 
may become so weakened that it succumbs to environ­
mental stresses or is killed by other diseases and in­
vaded by weeds.
C o n tro l:  Rings are usually fewer on fertilized and 
well-irrigated lawns. Symptoms may be masked by 
pumping large quantities of water with soil-injection 
devices into the ring. Treat the rings at the first sign of 
wilting grass and repeat as often as necessary to main­
tain color. Complete elimination of the ring is laborious 
and expensive: the sod must be removed and the soil 
fumigated or replaced.
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FUNGICIDES REGISTERED FOR USE O N  FLOW ERS
J. L. Forsberg
Fungicide For use on
Acti-dione = chloroheximide. . . . begonias, chrysanthemums, phlox, roses, zinnias
Arasan--see thiram
basic copper arsenate............ asters, azaleas, hollyhocks
basic copper sulfate ............  asters, azaleas, begonias, carnations, chrysan­
themums, dahlias, flowering shrubs, gardenias, 
geraniums, iris, ivies, hollyhocks, lilacs, 
lilies, marigolds, nasturtiums, pansies, peonies, 
phlox, roses, snapdragons, stocks, sweet peas, 
tulips, violets, zinnias
Benlate--see benomyl
benomyl........................... bulbs (daffodils, lilies, iris, tulips), corms
(gladiolus); all flowers grown in field or 
greenhouse
bordeaux......................... begonias, camellias, carnations, chrysanthemums,
delphiniums, gardenias, geraniums, hollyhocks, 
iris, ivy, lilacs, lilies, narcisus, pansies, 
peonies, phlox, rhododendron,roses, sweet peas, 
tulips, violets
Botran--see dicloran
Bravo--see daconil
Busan 7 2 ......................... gladiolus
Captan........................... azaleas, begonias, camellias, carnations, chry­
santhemums, gladiolus, hollyhocks, lilacs, 
roses, snapdragons, spireas, stocks
chloranil = Spergon. . ..........  gladiolus, hyacinths, iris, lilies, narcissus,
tulips
chloroheximide--see Acti-dione
chloropicrin .....................  soil treatment prior to planting--all crops,
including greenhouse, nursery, and outside beds
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Fungicide For use on
COCS = copper oxychloride
sulfate......................... azaleas, dahlias, nasturtiums, pachysandra,
peonies, roses, vincas
copper chloride...................cymbidiums
copper hydroxide ................. philodendrons
copper oleate.....................azaleas, begonias, camellias, chrysanthemums,
dahlias, delphinums, fuchsias, roses, snap­
dragons, stocks, sweet peas
copper oxychloride ............... amaryllis, asters, azaleas, Boston ivy, carna­
tions, chrysanthemums, dahlias, geraniums, 
gladiolus, hollyhocks, iris, lilies, lobelias, 
narcissus, pansies, peonies, petunias, phlox, 
poinsettias, roses, snapdragons, stocks, sweet 
peas, tulips, vincas, violets, zinnias
copper 8-quinolinolate ..........  carnations, chrysanthemums, roses
Cyprex--see dodine
daconil--Bravo, Termil ..........  African violets, ageratum, ajuga, alyssum, aphe-
landra, aster, azaleas, balsam, caladium, carna­
tion, celosia, Chinese ming, cineraria, coleus, 
cyclamen, delphinium, fuchsias, geraniums, glox­
inias, hydrangeas, impatiens, iris, 1antana, 
lobelia, marigolds, nasturtiums, petunias, poin­
settias, primrose, roses, salvia, scarlet sage, 
schizanthus, snapdragons, verbena, vinca, zinnias
Dexon............................. soil treatment before planting bulbs, flowers,
shrubs
dichlone = Phygon.................azaleas, roses
dichloran = Botran ............... chrysanthemums, geraniums, gladiolus, hydrangeas,
roses
Dithane M-45 ..................... azaleas, camellias, carnations, chrysanthemums,
dahlias, gladiolus, hollyhocks, iris, lilies,
pachysandra, pansies, peonies, roses, snapdragons, 
tulips, zinnias
dodine = Cyprex...................roses
Dowicide A .......................  bulbs, corms, tubers; marigolds, orchids, roses,
snapdragons
ferbam ...........................  asters, azaleas, begonias, columbine, golden
glow, camellias, carnations, chrysanthemums, 
cyclamens, delphiniums, hollyhocks, gardenias, 
geraniums, gladiolus, hydrangeas, iris, ivy, 
lilacs, marigolds, morning glory, peonies, 
phlox, poinsettias, poppies, primrose, roses, 
snapdragons, sweet peas, tulips, verbenas, 
zinnias
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Fungicide For use on
folpet = Phaltan ................. asters, azaleas, carnations, chrysanthemums,
gladiolus, iris, lilacs, marigolds, phlox, 
poinsettias, roses, snapdragons, zinnias
formaldehyde ..................... calendula, China aster, clarkia, gypsophila,
kochia, larkspur, lunaria, marigold, stock, 
scabiosa, straw flower, sweet pea, narcissus, 
zinnia
Fungicide 658.....................azaleas, ornamentals in seed flats, roses
Fusarex--see treatment
glyodin........................... chrysanthemums, roses, snapdragons
hexachlorophene = Nabac..........  lilacs, phlox, ornamentals (seedlings)
Karathane......................... African violets, asters, begonias, calendulas,
chrysanthemums, cinerarias, delphiniums, gar­
denias, gerberas, hydrangeas, lilacs, roses, 
shrubs, snapdragons, zinnias
lime sulfur....................... begonias, columbine, crepe myrtle, dahlias,
delphiniums, hollyhocks, lilacs, marigolds, 
roses, sweet peas, zinnias
maneb............................. asters, azaleas, camellias, carnations, chrysan­
themums, dahlias, geraniums, gladiolus, hydrangeas, 
iris, lilies, pansies, peonies, roses, snap­
dragons, zinnias
Manzate 200....................... azaleas, camellias, carnations, chrysanthemums,
dahlias, gladiolus, hollyhocks, iris, lilies, 
pachysandra, pansies, peonies, roses, snap­
dragons, tulips, zinnias
Mertect--see thiabendazole
Mylone ...........................  (soil fumigant) all ornamentals in plant beds--
soil treated prior to planting
Nabac--see hexachlorophene
nabam............................. azaleas, camellias, carnations, chrysanthemums,
gladiolus, roses, snapdragons
Omazene........................... roses
o-phenylphenol ................... gladiolus
oxycarboxin--see Plantvax
oxyquinoline benzoate............ seedlings and cuttings, orchids
oxyquinoline citrate ............  geraniums, tropical foliage plants, bulbs, corms,
rhizomes
paraformaldehyde ................. campanula, delphinium, petunia, stocks, potting
soils
Parnon ...........................  roses, zinnias
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Fungicide For use on
PCNB = Terraclor ................. African violets, azaleas, begonias, calendula,
camellias, carnations, chrysanthemums, gladiolus, 
hyacinths, iris, larkspur, lilies, narcissus, 
poinsettias, roses, snapdragons, sweet peas, 
tulips
Phaltan--see folpet 
Phygon--see dichlone
Pipron ...........................  dahlias, lilacs, phlox, roses, zinnias
Plantvax = oxycarboxin ..........  carnations
PMA............................... bulbs, roots, seeds, plant cuttings
Polyram........................... roses
potassium polysulfide. . ........ asters, carnations, chrysanthemums, delphiniums,
hollyhocks, phlox, roses, snapdragons, sweet peas
8-quinolinol sulfate ............  carnations, chrysanthemums, geraniums, ivies,
lilies, philodendrons, poinsettias, snapdragons, 
stocks, orchids, ornamental foliage plants, seed 
beds, seedlings
Spergon--see chloranil
Streptomycin.....................chrysanthemums, dieffenbachia, philodendron, roses
sulfur ...........................  all ornamentals
tecnazene = Fusarex.............. cal la lily, carnations, chrysanthemums, daffodils,
geraniums, hydrangeas, roses, snapdragons, stocks, 
tulips
Termil--see daconil 
Terraclor--see PCNB
terrazole = Truban ............... ageratum, alyssum, asters, balsam, begonias, cal­
endulas, carnations, celosia, chrysanthemums, 
coleus, dahlias, dieffenbachia, foxglove, impatiens, 
lilies, marigold, pansy, petunia, poinsettia, 
peperomia, portulaca, philodendron, pothos, rho­
dodendron, salvia, snapdragon, stokesia, verbena, 
vinca, zinnia
Tersan--see thiram .
thiabendazole = Mertect..........  iris, narcissus, tulips, gladiolus
thiram = Tersan, Thylate ........  azaleas, gladiolus, hyacinth, iris, lilies, nar­
cissus, tulips, and cuttings of most greenhouse 
and flowering plants, shrubs, and trees
Thylate--see thiram 
Truban--see terrazole
tutane........................... chrysanthemums, gladiolus (post harvest application)
Vapam............ ................ all ornamentals in field or containers--used as
a soil fumigant prior to planting
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Fungicide______________________________________________For use on
zineb.................
santhemums, cyclamens, dahlias, delphiniums, 
English ivy, gladiolus, geraniums, hollyhocks, 
hydrangeas, iris, lilies, lilacs, pansies, 
peonies, roses, snapdragons, tulips, zinnias
ziram.................
santhemums, dahlias, delphiniums, gladiolus, 
golden glow, hollyhocks, marigolds, morning 
glory, phlox, roses, snapdragons
FUNGICIDES EFFECTIVE FOR DISEASES 
O N  W O O D Y  ORNAM ENTALS
J  C. C arter
Fungicides registered 
Host and disease___________ by EPA________
Fungicides not 
registered by EPA
Number 
of
sprays sprays
Days
between
Time of first sprays
Ash
anthracnose..............copper*............ dodine, maneb, zineb......... 2......14.....Leaves half grown
Crabapple
scab.................. Difolatan 4F......................................... 1............. Early pre-pink
benomyl, dodine, captan,
maneb, polyram......................................... 2-4.....14.....As buds open
rust.............ferbam, maneb, thiram chlorothalonil,
zineb.........................oxycarboxin............. 4-5.....10.....Pre-pink
fire blight.......................................streptomycin...................... 7 .....As soon as fire blight appears
until July 15
Cherry
leaf spot............benomyl, dodine....................................... 3.... 14-21.. ..As buds open
Cotoneaster
fire blight.......................................streptomycin...................... 7 .....As soon as fire blight ap-
Currant, Alpine pears until July 15
anthracnose.................................. folpet, maneb, zineb......... 3.....2-3.....June 1
Dogwood
leaf spot.............maneb, zineb............. captan, dodine........... 2-3.....14.....Early May
Elm
black leaf spot..........copper............... dichlone, sulfur.......... 2-3. .. 10-14... .As buds open
Euonymus
powdery mildew.. .benomyl, dinocap, sulfur................................. 1............. As powdery mildew appears; re­
peat at 10-day intervals if 
needed
Hawthorn
scab................. (see crabapple).....................................(see crabapple)
rust................. (see crabapple).....................................(see crabapple)
fire blight..........(see crabapple).....................................(see crabapple)
leaf blight..... benomyl, maneb, zineb............. dodine................ 2......10.....First week in July
Hickory
anthracnose............... zineb...................... maneb................ 2.... 10-14____Leaves half grown
Horsechestnut and 
Ohio buckeye
leaf blotch..............zineb.............. benomyl, Difolatan 4F,
dodine.................... 2-3.... 10.....As buds open
Juniper
rust................. polyram, zineb........................................ 4 .....7-10... .Mid-July
Lilac
powdery mildew.. .benomyl, dinocap, sulfur................................................ As powdery mildew appears; re­
peat at 10-day intervals if 
needed
Maple
anthracnose..............copper............. dodine, maneb, zineb......... 2......14.....Leaves half grown
tar spot............... ..copper.............................................2 ......10.....As buds open
Mountain ash
scab.................................... benomyl, captan, Difolatan 4F,
dodine, maneb, polyram..........1............. When flower buds are formed
fire blight.......................................streptomycin...................... 7.....As soon as fire blight ap­
pears until July 15
rust................................................. thiram.............. 4-5......10.....When flower buds are formed
Oak
anthracnose...........copper, zineb..................maneb................ 2.... 10-14.... Leaves half grown
Pine
brown spot................copper............................................ 2......30.... Mid-May
needle blight
(Dothistroma).......... copper............................................ 2 ......30.... Mid-May
needle cast
(Lophodermium).......... maneb............................................ 2 ......30.... Mid-July
Pyracantha
scab..................... benomyl....................polyram............... 1............. When leaves appear
fire blight...........streptomycin.................................................. 7 .....When leaves appear
Sycamore
anthracnose1.............copper..................Difolatan 4F............. 2......10.....Leaves 2 inches in diameter
Viburnum
leaf spot................ copper........................................... 2-3...10-14____As buds open
Vinca
stem blight2.........................................benomyl.............. 2-3.....30.....April 1
Walnut
anthracnose..............dodine........ benomyl, chlorothalonil, maneb. .. .2......21.....Mid-June
*Copper includes bordeaux mixture and other commercial copper fungicides.
Ue a f  blight stage only. 2Drench soil with benomyl, 1 pound per 1,000 square feet.
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Amount of Material in 100 Gallons 
of Water for Foliage Sprays
____________ Fungicide__________
Benomyl (Benlate)
Bordeaux mixture 
Captan 50% WP
Chlorothalonil (Daconil 75% WP) 
Copper compounds 
Dichlone 50% WP (Phygon) 
Difolatan 4 Flowable 
Dinocap (Karathane 25% WP) 
Dodine (Cyprex)
Ferbam
Folpet (Phaltan)
Maneb (Manzate)
Oxycarboxin (Plantvax)
Polyram
Streptomycin
Sulfur
Thiram
Zineb 75% WP (Dithane Z-78)
Dosage per 100 gallons water 
6 ounces 
8 - 8-100  
2 pounds 
2 pounds
Manufacturer's directions 
1 pound 
5 quarts 
1/2 pound
1 pound
2 pounds 
2 pounds 
2 pounds 
2 pounds
2 pounds
Manufacturer's directions
3 pounds
Manufacturer's directions 
2 pounds
COMPARATIVE W EIGHTS, MEASURES, ABBREVIATIONS, AND D ILU TIO N TABLES
F l u i d  M e a su r e
1 / 6 f l u i d o u n c e = 1 t e a s p o o n  ( t s p . ) =
1 / 2 f l u i d o u n c e = 1 t a b l e s p o o n  ( t b s . ) = 3 t e a s p o o n s
1 f l u i d o u n c e = 2 t a b l e s p o o n s = 1 / 8 cu p
8 f l u i d o u n c e s - 1 cu p = 1 /2 p i n t
16 f l u i d o u n c e s = 2 c u p s = 1 p i n t
32 f l u i d o u n c e s = 4 c u p s = 1 q u a r t
1 2 8 f l u i d o u n c e s = 16 c u p s 1 g a l l o n
A r e a M e a su r e L in e a r  M e a su r e
144  s q u a r e  i n c h e s  = 1 s q u a r e  f o o t  
9 s q u a r e  f e e t  = 1 s q u a r e  y a r d  
3 0 - 1 / 4  s q u a r e  y a r d s  = 1 s q u a r e  r o d  = 
2 7 2 - 1 / 4  s q u a r e  f e e t  
4 3 , 5 6 0  s q u a r e  f e e t  = 1 a c r e  
4 ,8 4 0  s q u a r e  y a r d s  = 1 a c r e  
160  s q u a r e  r o d s  = 1 a c r e  
6 4 0  a c r e s  = 1 s q u a r e  m i l e
1 in c h  = 2 - 1 / 2  c e n t i m e t e r s  = 2 5 - 1 / 2  
m i l l i m e t e r s  
1 f o o t  = 12 i n c h e s  
1 y a r d  = 3 f e e t
1 r o d  = 5 - 1 / 2  y a r d s  = 1 6 - 1 / 2  f e e t  
1 m i l e  = 3 2 0  r o d s  = 1 ,7 6 0  y a r d s  = 5 ,2 8 0  
f e e t
A b b r e v i a t i o n s
______________________ W e ig h ts ______________________
1 o u n c e  = 2 8 - 1 / 3  gram s  
1 p o u n d  = 16  o u n c e s  = 4 5 3 - 1 / 2  gram s  
2 - 1 / 5  p o u n d s  = 1 k i lo g r a m  = 1 ,0 0 0  gram s  
1 t o n  = 2 ,0 0 0  p o u n d s  = 9 0 7  k i lo g r a m s
P SI = p o u n d s  p e r  s q u a r e  in c h  
GPM = g a l l o n s  p e r  m in u te  
GPA = g a l l o n s  p e r  a c r e  
RPM = r e v o l u t i o n s  p e r  m in u te  
MPH = m i l e s  p e r  h o u r  
i n  = i n c h e s  
f t  = f e e t
Volume of Pesticide Emulsion Concentrate To Use Per Acre or Per 100 Gallons of Water
F o r m u la t io n  o f  P o u n d s  a c t u a l  p e s t i c i d e  p e r  a c r e
e m u ls io n  c o n c e n -  _______________________ o r  p e r  1 0 0  g a l l o n s  w a t e r
t r a t e ,  l b . / g a l . 1 / 4 1 / 2 1 2 3
Am ount o f  l i q u i d  c o n c e n t r a t e  r e q u i r e d
1 1 q t . 2 q t . 1 g a l . 2 g a l . 3  g a l .
1 - 1 / 2 1 - 1 / 3  p t . 1 - 1 / 3  p t . 5 - 1 / 3  p t . 5 - 1 / 3  p t . 2 g a l .
2 1 p t . 1 q t . 2 q t . 1 g a l . 6  q t .
4 8 o z . 1 p t . 1 q t . 2 q t . 3 q t .
6 6 o z . 10  o z . 1 - 1 / 3  p t . 1 - 1 / 3  q t . 2 q t .
8 4 o z . 8 o z . 1 p t . 1 q t . 3 p t .
Pounds of Pesticide Wettable Powder To use Per Acre 
or Per 100 Gallons of Water To Give:
F o r m u la t io n  o f P o u n d s  a c t u a l  p e s t i c i d e  p e r  a c r e
w e t t a b l e  p o w d e r o r  p e r  1 0 0  g a l l o n s  o f  w a t e r
( p e r c e n t a g e ) 1 7 2  I 2 3
P o u n d s  o f  w e t t a b l e  p o w d e r  r e q u i r e d
15 1 - 2 / 3  l b . 3 - 1 / 3  l b . 6 - 1 / 2  l b . 13  l b . 20  l b .
25 1 l b . 2 l b . 4 l b . 8 l b . 12 l b .
40 10 o z . 1 - 1 / 4  l b . 2 - 1 / 2  l b . 5 l b . 7 - 1 / 2  lb
50 8 o z . 1 l b . 2 l b . 4 l b . 6 l b .
65 6 o z . 12 o z . 1 - 1 / 2  l b . 3 l b . 4 - 1 / 2  lb
75 5 - 1 / 3  o z . 11 o z . 1 - 1 / 3  l b . 2 - 2 / 3  l b . 4 l b .
80 5 o z . 10 o z . 1 - 1 / 4  l b . 2 - 1 / 2  l b . 3 - 3 / 4  lb
Many of the abstracts in this manual are research reports, and 
often the chemicals listed are not registered for such use by the 
public. Those listed in the official Circulars in the back of this 
booklet are officially registered for the enumerated uses. Even in 
these instances, it is recognized that extreme variations in weather, 
cropping practices, fertilizer use, application techniques, use of 
other pesticides, and other factors may influence the effectiveness 
of the chemical. Adverse effects, such as poor results and plant 
damage, should always be reported to your county Extension ad­
viser so that he may inform the interested people at the Univer­
sity of Illinois Colfege of Agriculture and the Illinois Natural 
History Survey.
Many of the chemicals listed herein have common names 
which are used in preference to trade names. However, it is also 
possible that a chemical may only be known by its trade name. If 
there is more than one trademarked product for the same chemi­
cal, we ordinarily use the common chemical name, but occasion­
ally through oversight an error may be made. If this has occurred, 
accept our apologies and call this oversight to the attention of the 
author of the article.
